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Control Board de l'énergie atomique 


The Honourable Ralph Goodale 
Minister of Natural Resources Canada 
Ottawa, Ontario 


SIT: 


| have the honour to present to you the attached Annual Report of the Atomic 
Energy Control Board for the year ending March 31, 1997. This report has been 
prepared and is submitted in accordance with the Atomic Energy Control Act, 
secuonel(ill); 


On behalf of the Board, 


Agnes J. Bishop, M.D. 
President 
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Mission 


The Atomic Energy Control Board's mission is to 
ensure that the use of nuclear energy in Canada does 
not pose undue risk to health, safety, security and the 
environment. 


Evolvement of our Mission 


Then and Now © a oe Tomorrow 
= Phe chief function of the Board is, as statedin | “The obj ects of the {Canadian Nuclear ea) 
the preamble to the 1946 Act, “to make provision Commission are 
for the control and supervision of the … - 
development, application and use of atomic (a) to regulate the development, production 
energy, and to enable Canada to participate 2 and use of nuclear energy and the 
effectively in measures of international control production, possession and use of nuclear 
of atomic energy which may hereafter be ue substances, prescribed equipment and 
upon”. prescribed information in order to 
. (I) prevent unreasonable risk, to the 
— Atomic Energy Control Act, 1946. . environment and to the health and 
safety of persons, associated with that 
development, production, possession or 
use, 
prevent unreasonable risk to national 
security associated with that 
development, production, possession or 
use, and 
(iii) achieve conformity with measures of 
control and international obligations to 
which Canada has agreed; and 
to disseminate objective scientific, technical — 
_and regulatory information to the public 
concerning the activities of the Commission 
and the effects, on the environment and on 
the health and safety of persons, of the 
development, production, possession and 


use referred to in paragraph (a)” 


— Nuclear Safety and Control Act, 1997. 
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President’s Message 


For the Atomic Energy Control Board, this 
Annual Report marks the end of an era and the 
beginning of a significant transition period. It is the 
second of two reports to Parliament in the interval 
embracing the 50th anniversary of the 
establishment of the Board, a very meaningful 
milestone for the oldest independent nuclear 
regulatory body in the world. The Board now enters 
a year of major change. 


On March 20, 1997, the Nuclear Safety and Control 
Act received Royal Assent, making it a law of the 
land, although it won't actually come into force until 
proclamation, anticipated to occur by mid-1998. 


The delay is to allow for the preparation of 
regulations that detail how the provisions of the new 
Act are to be carried out. A set of 12 regulations are in 
development, and will be distributed for licensee and 
public comment early in the next reporting period. 


The Nuclear Safety and Control Act will replace the 
Atomic Energy Control Act, which is now over 50 years 
old. Under the new statute, the Atomic Energy 
Control Board will be renamed the Canadian 
Nuclear Safety Commission, and its members will 
be referred to as Commissioners. 


During the reporting period, the Board maintained 
its full complement of five members. On January 1, 
1997, anew member was appointed to the Board, Dr. 
Kelvin K. Ogilvie of Summerville, N.S., President and 
Vice-Chancellor of Acadia University. He filled a 
vacancy on the Board created by the departure of Mr. 
William Walker of Vancouver, after eight distinguished 
years of service. The Nuclear Safety Commission will 
have two more members than the current Board. 


In last year's report, I described a major 
undertaking to examine inter alia the AECB’s internal 
management and related practices. Project 96 and 
Beyond came to a successful, on-time conclusion at 
the end of June 1996, with the submission to me of 
reports from over 20 staff-run task groups, presenting 
literally hundreds of key recommendations. A 
number of these recommendations have been 
implemented or the work necessary to achieve them 
started, e.g. the introduction of activity-based 
budgeting, the undertaking of reforms in the human 
resource area, Clarification of the mandate and the 
establishment of corporate values and a strategic 
plan, the development of priority-setting and work 
management systems, and the review of all policy 
requirements as well as of relations with other 
agencies. Work will continue on implementing the 
recommendations well into the coming reporting 
period, and there will be organizational changes to 
accommodate a more business-like approach. 


As the Board closes the books on its 50th year of 
operations, I am pleased to report that it has 
continued to serve Canadians well, maintaining its 
effectiveness in the interests of worker and public 
health, safety and security, and the protection of 
the environment. 


Agnes J. Bishop, M.D. 


Introduction 


The 50th Anniversary of the AECB 


This, the fiftieth annual 
report of the Atomic Energy 
Control Board (AECB), is for the 
year ending March 31, 1997. 


Established in 1946 by the 
Atomic Energy Control Act (R.S.C., 
1985, c. A-16), the AECB is a 
departmental corporation 
named in Schedule II to the 
Financial Administration Act, that 
reports to Parliament through 
the Minister of Natural 
Resources Canada. 


The mission of the AECB is to 
ensure that the use of nuclear 
energy in Canada does not pose 
undue risk to health, safety, 
security and the environment. 
This is accomplished by 
controlling the development, 
application and use of nuclear 
energy in Canada, and by 
participating on behalf of 
Canada in international 
measures of control. 


The AECB administers the 
Nuclear Liability Act (R.S.C., 1985, 
c. N-28), by designating nuclear 
installations and prescribing 
basic insurance to be carried by 
the operators of such nuclear 
installations. 


The AECB achieves regulatory 
control of nuclear facilities and 
nuclear materials through a 
comprehensive licensing 
system. This control also 
extends to the import and 
export of nuclear items; and it 
involves Canadian participation 
in the activities of the 
International Atomic Energy 
Agency, as well as compliance 
with the requirements of the 
Treaty on the Non-Proliferation of 
Nuclear Weapons and other 
bilateral and multilateral 
agreements. The control covers 
both domestic and international 
security of nuclear materials, 
equipment and technology. 


Acknowledgments 

The Board acknowledges the 
assistance it has received from 
federal and provincial 
departments and agencies that, 
by their participation in matters 
relating to the Board's 
regulatory activities and by 
allowing members of their staff 
to act as inspectors and medical 
advisers, have contributed to 
the effectiveness of the Board's 
regulatory role. It also 
acknowledges the valued advice 
obtained through the 


participation of experts from 
industry, academia and research 
institutions in the work of its 
advisory committees and other 
ad hoc committees. 


Note to readers: Further 
information on AECB 
performance and activities may 
be found in Part III of the 
1996-97 Estimates of the 
Government of Canada. 


Organization 


Growth of the AECB 


The Board 

The Atomic Energy Control Act 
establishes a five-member 
Board. Four members are 
appointed by the Governor in 
Council, one of whom is 
appointed President. The 
President is the Chief Executive 
Officer of the Atomic Energy 
Control Board and is the only 
full-time member. Another 
member is the President of the 
National Research Council, 
whose appointment is 
automatic under the Atomic 
Energy Control Act. 


During the reporting period, 
Dr. Agnes J. Bishop was 
President of the Board and Dr. 
Arthur J. Carty was a Board 
member by virtue of his position 
as President of the National 
Research Council of Canada. 
Other Board members were Dr. 
Yves M. Giroux and Dr. 


Christopher R. Barnes. Dr. Kelvin 
K. Ogilvie was appointed as a 
Board member on January |, 
1997, succeeding Mr. William 
Walker who had served as a 
Board member for eight years. 
The composition of the Board is 
shown in Annex I. 


The Board functions as a 
quasi-judicial decision-making 
body. It makes licensing 
decisions for major nuclear 
facilities and sets policy 
direction on matters relating to 
health, safety, security and 
environmental issues affecting 
the Canadian nuclear industry. 
The Board met nine times 
between April 1, 1996, and 
March 31, 1997. Seven meetings 
were held at the AECB 
headquarters in Ottawa, one in 
Saint John, New Brunswick, and 
one in Oshawa, Ontario. 


The Staff 

The AECB staff organization, 
shown in Annex II, comprises 
the President's Office, the 
Secretariat, the Directorate 
of Reactor Regulation, the 
Directorate of Fuel Cycle and 
Materials Regulation, the 
Directorate of Analysis and 
Assessment, and the Directorate 
of Administration. 


The staff implements the 
policies of the Board and makes 
recommendations to the Board 
concerning the issuing of 
licences, and other regulatory 
matters. 


During the reporting period, 
the AECB expended 396 person- 
years of effort in carrying out its 
mission. As of March 31, 1997, 
there were 362 permanent staff 
on strength: 300 in Ottawa at 
the AECB headquarters, and 62 
at site and regional offices. In 
addition, there were three staff 
members on leave from the 
AECB, engaged in various 
international activities related 
to nuclear energy. 


The functions of corporate 
management and corporate 
policy development are carried 
out by the Executive Committee, 
which consists of the President 
and the senior officer of each of 


t 


the five organizational units 
shown in Annexes | and II. 


The President, who is the 
Chief Executive Officer of the 
AECB, directs the work of the 
organization. A Legal Services 
Unit assigned from the 
Department of Justice, a Medical 
Liaison Officer and an Official 
Languages Adviser report to the 
President. 


Through the President, the 
Board receives advice from two 
advisory committees — the 
Advisory Committee on 
Radiological Protection (ACRP) 
and the Advisory Committee on 
Nuclear Safety (ACNS) — 
composed of independent 
technical experts from outside 
the AECB. They advise on 
generic issues and are not 
involved with licensing actions. 
During the reporting period, the 
Committees met in plenary 
sessions a total of nine times. In 
addition, Committee working 
groups met a total of 26 times. 
Annexes III and IV list the 
members of the two Advisory 
Committees. 


Through the President, the 
Board also receives advice from 
the AECB's Group of Medical 
Advisers, composed of senior 
medical professionals 
nominated by the provinces, 
Atomic Energy of Canada 
Limited, the Department of 
National Defence, and Health 
Canada, and appointed as 
Medical Advisers by the Board 
pursuant to the Atomic Energy 
Control Regulations. During the 
reporting period, the Group met 
twice in plenary session. 

In addition, working groups met 
a total of four times on matters 


relating to the medical aspects 
of ionizing radiation. Annex V 
lists the Medical Advisers. 


In addition, joint working 
groups of the Committees and 
the Group of Medical Advisers 
met a total of six times. 


The Secretariat is 
responsible for the functions of 
Secretary of the Board, the 
Office of Public Information and 
the Advisory Committee 
Secretariat. It is also responsible 
for corporate planning, co- 
ordination_of policy 
development, the regulatory 
process, emergency 
preparedness, implementation 
of internal audit and program 
evaluation plans, liaison with 
provincial, federal and 
international ageñcies, 
including the Minister's office. 
As well, it is responsible for 
administration of the Nuclear 
Liability Act, compliance with the 
provisions of the Access to 
Information Act and the Privacy Act, 
and compliance with the 
procedural aspects of the 
Canadian Environmental Assessment 
Act. In addition, the Secretariat 
is responsible for advising the 
Department of Foreign Affairs 
and International Trade on 
matters relating to the 
development and 
implementation of Canada’s 
nuclear non-proliferation and 
nuclear export control policies, 
and for administering Canada’s 
bilateral nuclear co-operation 
agreements; for issuing licences 
for the export and import of 
nuclear items; for implementing 
the agreement between Canada 
and the International Atomic 
Energy Agency for the 
application of safeguards in 


Canada; for managing the 
Canadian Safeguards Support 
Program; and ensuring 
compliance with the Physical 
Security Regulations. Finally, the 
Secretariat is responsible for the 
development and delivery of 
training programs for AECB staff 
and staff of foreign regulatory 
organizations. 


The Directorate of Reactor 
Regulation is responsible for 
the regulation of power and 
research reactors, nuclear 
research and test 
establishments, and heavy water 
plants. It is also responsible for 
evaluating training programs for 
power reactor operations 
personnel and for examining the 
qualifications of Control Room 
Operators and Shift Supervisors. 


The Directorate of Fuel 
Cycle and Materials 
Regulation is responsible for 
the regulation of uranium 
mines, mills, refineries and 
conversion plants, radioactive 
waste management facilities, 
particle accelerators, and the 
use of radioisotopes. Additional 
responsibilities include the 
analytical laboratory facilities, 
regulating.the transport 
packaging of radioactive 
materials, and regulating the 
decommissioning of nuclear 
facilities. 


The Directorate of Analysis 
and Assessment is responsible 
for the detailed review and 
assessment of the arguments 
submitted by licensees to 
demonstrate the safety of their 
facilities in both normal and 
potential accident situations, 
the adequacy of their quality 
assurance, and the protection of 


workers, the public and the In addition, the Directorate has 


environment from radiation responsibilities associated with 
hazards. official languages, departmental 
security, and administration of 
The Directorate of the Conflict of Interest and Post- 
Administration is responsible Employment Code. 


for the management and 
administration of the AECB’s 
human, information, financial 
and physical resources. The 
Directorate is also responsible 
for the management of projects 
in the mission-oriented 
regulatory research and support 
program that is designed to 
provide information for use in 
the AECB’s regulatory functions. 


Presidents Over Five Decades 


. General GJ. Mackenzie G.C. Laurence D.G. Hurst 
A G. L. McNaughton President 1948-61 ; President 1961-70 President 1970-74 


President 10 48 


. AT. Prince J.H. Jennekens R.J.A. Levesque A.J. Bishop, M.D. 
| President 1975- 78 - . President 1978-87 - President 1987-93 President 1994- 


Regulatory Control and Requirements 


Original Act 


Regulatory Control The AECB maintains e uranium refining and 

Operators of nuclear facilities regulatory control over the conversion facilities, 
and those who use or possess following: e fuel fabrication facilities, 
nuclear materials must comply e heavy water production 
with the Atomic Energy Control Act * power and research reactors, plants, 
and all regulations made e nuclear research and test e particle accelerators, 
pursuant to it. establishments, e radioactive waste 

e uranium mines and mills, management facilities, 


+ prescribed substances and 
items, and 
e radioisotopes. 


The AECB regulatory regime 
also includes the control of 
nuclear materials and other 
nuclear items, which provides 
assurance that Canada’s 
national policies and 
international commitments 
relating to the non-proliferation 
of nuclear weapons and other 
nuclear explosive devices are 
met. This is carried out by 
licence conditions, by 
controlling the import and 
export of such materials and 
items in co-operation with other 
federal government 
departments according to 
nuclear non-proliferation and 
export control policies 
enunciated by the Canadian 
government, and by ensuring, in 
co-operation with the 
International Atomic Energy 
Agency and Canada’s other 
nuclear partners, that Canada’s 
obligations under the Treaty on 
the Non-Proliferation of Nuclear 
Weapons are fulfilled. 


Comprehensive Licensing 
System 

Regulatory control is 
achieved by issuing licences 
containing conditions that must 
be met by the licensee. The 
requirements for licensing vary 
from those for nuclear 
generating stations, through the 
less complex facilities involved 
in fuel production, to the export 
and import of nuclear items, 
and the possession and use of 
radioactive sources in medicine, 
industry and research. 


Licence applicants are 
required to submit 
comprehensive details of the 
design of a proposed facility, its 
effect on the site that is 
proposed, and the manner in 
which it is expected to operate. 
AECB staff review these 
submissions in detail, using 
existing legislation, and the best 
available codes of practice and 
experience in Canada and 
elsewhere. The design must 
meet strict limits on the 
emissions that occur in 
operation and under commonly 
occurring upset conditions. In 
practice, these emissions are 
kept so far below the limits that 
radiation doses to the public are 
insignificant, and are well within 
the variability of natural 
background radiation. 


Regulatory control is also 
achieved by setting standards 
that licensees must meet. Some 
are prepared within the AECB, 
such as requirements for special 
safety systems at nuclear power 
stations, or for radiation 
protection. Many others are set 
by provincial authorities, such 
as those for boilers and pressure 
vessels. Some are industry 
standards, such as those for 
seismic design. 


Licensees are also required 
to identify the manner in which 
a facility may fail to operate 
correctly, to predict what the 
potential consequences of such 
failure may be, and to establish 
specific engineering measures 
to mitigate the consequences to 
tolerable levels. In essence, 
those engineering measures 
must provide a “defence in 
depth” to the escape of noxious 
material. Many of the analyses 


of potential accidents are 
extremely complex, covering a 
very wide range of possible 
occurrences. AECB staff 
expertise covers a broad range 
of engineering and scientific 
disciplines, and considerable 
effort is expended in reviewing 
the analyses to ensure the 
predictions are based on well- 
established scientific evidence, 
and the defences meet defined 
standards of performance and 
reliability. 


The AECB's licensing system 
is administered with the co- 
operation of federal and 
provincial government 
departments in such areas as 
health, environment, transport 
and labour. The concerns and 
responsibilities of these 
departments are taken into 
account before licences are 
issued by the AECB, providing 
that there is no conflict with the 
provisions of the Atomic Energy 
Control Act and its regulations. 


Once a licence is issued, the 
AECB carries out compliance 
inspections to ensure that its 
requirements are continually 
FRE. 


In all cases, the aim of 
regulatory control is to ensure 
that health, safety, security and 
environmental protection 
requirements have been 
recognized and met, so that 
workers, the public and the 
environment are protected from 
exposure to radiation and the 
radioactive or toxic materials 
associated with the operations. 


Dose Limits for lonizing 
Radiation 

The Atomic Energy Control 
Regulations prescribe the limits 
for doses of ionizing radiation 
and exposure to radon progeny 
resulting from the use and 
possession of radioactive 
prescribed substances and from 
the operation of nuclear 
facilities. The limits specified 
are based on scientific 
information, including advice 
collected and analyzed over 
many years, and the 
recommendations of 
international bodies. The dose 


limits are based on a value 
judgment that is derived not 
only from the scientific 
information, but also from 
knowledge of the level of risk for 
various hazards in normal life 
that people are willing to 
tolerate. Thus, the radiation 
dose limit is set at a level above 
which the risk for an individual 
is considered to be 
unacceptable. For radiation 
protection purposes, the AECB 
assumes that there is no 
threshold below which there are 
no harmful effects, and 
subscribes to the principle that 


all doses should be kept as low 
as reasonably achievable, social 
and economic factors being 
taken into account. The 
regulatory process is designed 
to ensure that the actual doses 
to the public are very much 
lower than the limit. 


As with most nations having 
radiation-related activities, the 
Atomic Energy Control Regulations 
are based on the 
recommendations of the 
International Commission on 
Radiological Protection (ICRP). 
The current regulations are 
based on recommendations 
made in 1959. In 1990, the ICRP 
issued new recommendations 
supporting lower dose limits. 
These recommendations are 
largely based on the long-term 
research carried out on the 
survivors of the bombing of 
Hiroshima and Nagasaki, and on 
other groups such as patients 
who received radiation 
treatment. 


As part of the larger effort to 
prepare new regulations to 
accompany the Nuclear Safety and 
Control Act, (see below) the AECB 
is developing new radiation 
protection regulations that will 
be consistent with the ICRP 
recommendations of 1990. 
These may have a significant 
effect on the operations of many 
licensed activities, in particular 
uranium mines, hospitals and 
industrial radiography. An 
extensive public consultation 
process has been followed in 
the development of these 
regulations. This process has 
included a Canada-wide series 
of public meetings with female 
radiation workers, to discuss the 
implications of the proposed 


reduction in the dose limit for 
pregnant workers and to obtain 
their viewpoints. 


In accordance with the new 


radiation protection regulations, 


licensees will have to supply all 
information on radiation 
exposures and doses to the 
National Dose Registry, 
maintained by Health Canada. 
The AECB will then use the 
National Dose Registry as a 
regulatory tool. AECB staff are 
currently working with Health 
Canada staff to develop the 
technical specifications and 
operational protocol. 


New Legislation 

On March 21, 1996, the then 
Minister of Natural Resources 
Canada, Anne McLellan, 
introduced in Parliament 
legislation to replace the 50- 
year-old Atomic Energy Control Act. 
Bill C-23, the Nuclear Safety and 
Control Act, received Royal 
Assent on March 20, 1997. It will 
replace current legislation with 
a modern statute to provide for 
more explicit and effective 
regulation of nuclear energy and 
will come into force when a 
suitable set of new regulations 
have been prepared. 


While the existing Act 
encompasses both the 
regulatory and developmental 
aspects of nuclear activities, the 
Nuclear Safety and Control Act 
disconnects the two functions 
and provides a distinct identity 
to the regulatory agency. It will 
replace the Atomic Energy 
Control Board with the 
Canadian Nuclear Safety 
Commission, underlining its 
separate role from that of 
Atomic Energy of Canada 


Limited, the federal research, 
development and marketing 
organization for nuclear energy. 


Since the existing Act was 
first adopted in 1946, the 
mandate of the regulatory 
agency has evolved from one 
chiefly concerned with national 
security to one which focuses 
primarily on the control of the 
health, safety and 
environmental consequences of 
nuclear activities. The new 
legislation provides the 
Canadian Nuclear Safety 
Commission with a mandate to 
establish and enforce national 
standards in these areas. It also 
establishes a basis for 
implementing Canadian policy 
and fulfilling Canada’s 
obligations with respect to the 
non-proliferation of nuclear 
weapons. 


It increases the number of 
members of the Commission 
from five to seven to provide a 
broader range of expertise, and 
permits them to sit in panels. 
The Commission will be made a 
court of record with powers to 
hear witnesses, take evidence 
and control its proceedings, 
while maintaining the flexibility 
to hold informal hearings. The 
new Act sets out a formal 
system for review and appeal of 
decisions and orders made by 
the Commission, designated 
officers and inspectors. 


It also brings the 
enforcement powers of 
compliance inspectors and the 
penalties for infractions into 
line with current legislative 
practices. 


The Commission will be 
empowered to require financial 
guarantees, to order remedial 
action in hazardous situations 
and to require responsible 
parties to bear the costs of 
decontamination and other 
remedial measures. 


The new Act binds the Crown, 
both federal and provincial, and 
the private sector. 


It provides authority for the 
Commission and the Governor 
in Council to incorporate 
provincial laws by reference and 
to delegate powers to the 
provinces in areas better 
regulated by them, or where 
licensees would otherwise be 
subject to overlapping 
regulatory provisions. 


Finally, the new Act provides 
for the recovery of the costs of 
regulation from those licensed 
by the Commission. 


The current Atomic Energy 
Control Regulations have not been 
substantially amended since 
1974 and need to be updated to 
be consistent with the latest 
scientific information, to meet 
the regulatory standards 
prescribed by the federal 
government, and to reflect 
changes incorporated into the 
new legislation. In preparation 
for the possibility of new nuclear 
legislation being passed, the 
AECB began in 1994 to consider 
changes to its regulatory 
framework. At the end of the 
reporting period, the work on 
new regulations was ongoing 
and activity intensified upon 
passage of the new legislation. 
The AECB will consult widely 
with the public, interest groups, 


licensees and other stakeholders have input into 
stakeholders on the documentation relevant to 
development of new regulations them. 

prior to publication in the 

Canada Gazette. The AECB hopes 

to have the new legislation 

proclaimed and all supporting 

documentation, including 

regulations, in place and 

operative in 1998. 


Regulatory Policies and 
Guides 


In addition to the various 
regulations issued pursuant to 
the Atomic Energy Control Act, the 
AECB issues guidance 
documents in the form of 
Regulatory Policies and 
Regulatory Guides. These 
further define or explain what 
the AECB expects for specific 
nuclear operations. Prior to 
being issued formally, these 
documents are made public as 
Consultative Documents and 
may also be referred for review 
to one or both of the AECB 
advisory committees (Advisory 
Committee on Nuclear Safety 
and Advisory Committee on 
Radiological Protection). During 
the reporting period, the AECB 
undertook to review all its 
Regulatory Policies, Regulatory 
Guides and Consultative 
Documents, and this work is 
ongoing. The objective is to 
simplify the document structure 
and to ensure that legal 
obligations placed on licensees 
appear only in legislation, 
regulations and licences. The 
Standards Development Section 
was established to begin 
implementation of an improved 
documentation production and 
management system. The 
Consultative Document process 
will continue to ensure that all 


Nuclear Facilities 


Bruce Nuclear Power Development 


The Atomic Energy Control 
Regulations require a nuclear 
facility to be operated in 
accordance with a licence issued 
by the AECB. 


Before a licence is issued, the 
applicant must meet criteria 
established by the AECB for the 
siting, construction and 
operating stages. The AECB 
evaluates information provided 
by the applicant concerning the 
design and measures to be 
adopted to ensure that the 
facility will be constructed and 
operated in accordance with 
acceptable levels of health, 


safety, security and 
environmental protection. 


Throughout the lifespan of 
the facility, the AECB monitors 
its operation to verify that the 
licensee complies with the 
Atomic Energy Control Regulations 
and the conditions of the 
licence. At the end of its useful 
lifespan, a facility must be 
decommissioned in a manner 
that is acceptable to the AECB 
and, if required, the facility site 
must be restored to unrestricted 
use, or managed until the site 
no longer presents a hazard to 
people or the environment. 


Power Reactors 

As of March 31, 1997, there 
were 22 power reactors with a 
licence to operate: four Bruce A 
and four Bruce B reactors near 
Kincardine, Ontario; four 
Pickering A and four Pickering B 
reactors near Pickering, Ontario; 
four at Darlington near 
Bowmanville, Ontario; one at 
Gentilly near Trois-Riviéres, 
Quebec; and one at Point 
Lepreau near Saint John, New 
Brunswick. Annex VI lists power 
reactor licences. 


A tritium removal facility is 
also located at the site of the 
Darlington reactors. This facility 
is designed to remove 
radioactive tritium from the 
heavy water used in reactors in 
order to reduce the hazards to 
the operating staff and the 
release of radioactive material 
to the atmosphere. During the 
reporting period, the facility 
operated at an average capacity 
factor of approximately 71%. 


The AECB maintains staff at 
each of the power reactor 
stations to monitor licensee 
compliance with the Atomic 
Energy Control Regulations and 
licences issued by the Board. A 
total of 27 engineers and 
scientists are posted on a full- 
time basis at reactor sites. 


In addition to inspecting to 
ensure safe construction, 
commissioning, operation and 
maintenance of the reactors, 
these specialists investigate any 
unusual events at the reactors. 


As well, the AECB has a 
number of specialists at its 
headquarters in Ottawa. In co- 
operation with the site staff, 
these specialists review the 
design, construction, 
commissioning, safety analyses 
and radiation protection 
provisions of all reactors to 
verify that the performance, 
quality and reliability of key 
components and plant systems 
and procedures are adequate to 
assure Safety. This review 
includes an assessment of the 
management of the facilities. 
Head office staff also 
co-ordinates the review and 
resolution of generic safety 
issues, and codifies AECB 
regulatory requirements. 


Late in the reporting period, 
the AECB completed its 
licensability review of the 
CANDU 9 power plant design. 
The final report was issued in 
January 1997. 


Throughout the reporting 
period, the AECB continued its 
discussions with the 
International Thermonuclear 
Experimental Reactor (ITER) 
siting board to define Canadian 
siting requirements for fusion 
reactors. The ITER siting board 
will propose that the ITER 
council site the first 
experimental reactor in Canada 
at either the Darlington or Bruce 
site. 


During the reporting period, 
25 members of the AECB staff 
were assigned to the function of 
obtaining assurance that the 
nuclear generating station 
operations personnel are well 
trained and adequately 
competent. This assurance is 
obtained through training 
program evaluations, and 
written and simulator-based 
examinations of key operations 
personnel. 


The move towards a new 
regulatory regime in this field 
continued during the reporting 
period. Evaluations of training 
programs were carried out for: 
supervisory, engineering and 
scientific staff; maintenance and 
chemical staff; field operating 
staff. and training for trainers. 
Specialized evaluations were 
performed of Contingency Strike 
Training at Ontario Hydro and as 
part of the Enhanced 
Assessment initiative at the 
Pickering Nuclear Division. 


The evaluations of the revised 
science fundamentals and 
equipment principles training 
program for Ontario Hydro 
Control Room Operators 
continued. The evaluation of the 
revised radiation protection 
qualification training program at 
Ontario Hydro was completed, 
and the evaluation of the 
radiation protection 
authorization training was 
initiated. There were no changes 
for these subjects in the 1996-97 
AECB regulatory examinations 
for Ontario Hydro. The 
evaluation of the radiation 
protection authorization 
training program at Gentilly-2 
was completed, and the AECB 
radiation protection 


authorization examination was 
replaced by a utility- 
administered examination. 


Significant effort was also 
directed to follow-ups of 
previous training program 
evaluations, and a study was 
carried out of Continuing 
Training at nuclear facilities 
worldwide. 


During the reporting period, 
regulatory simulator-based 
performance testing of Shift 
Supervisor and Control Room 
Operator candidates continued, 
as did complementary written 
testing. Candidates from six of 
the seven nuclear generating 
stations were presented for 
these examinations, anda 
combined total of 19 Control 
Room Operators and Shift 
Supervisors were formally 
authorized to take up their 
duties. 


Several procedures have 
undergone revision during the 
period. The most important 
revision was that of the 
procedure for training program 
evaluation, taking into account 
the experience gained since the 
beginning of the formal training 
program evaluations in 1991. 
The objectives and criteria used 
for regulatory training program 
evaluations have also been 
revised to ensure consistency in 
their interpretation, and they 
have been issued in both official 
languages. The revision of the 
procedure for simulator-based 
examination for Control Room 
Operator candidates has also 
been completed, taking into 
account the experience gained 
during the first two years of its 
implementation. 


The combination of 
performance and written 
examinations for Shift 
Supervisors and Control Room 
Operators, plus the evaluation 
of training program activities for 
certain operations personnel, 
contributes significantly to 
ensuring that only highly 
competent people operate 
nuclear generating stations. 


One measure of the safety of 
reactor operation is the 
radiation dose that workers 
receive. The health risk to 
workers due to radiation 
exposure is controlled by 
ensuring that no worker exceeds 
the regulatory dose limits 
specified in the Atomic Energy 
Control Regulations, and by 
ensuring that all doses are as 
low as reasonably achievable, 
social and economic 
considerations taken into 
account. In 1996, there were 
approximately 5,749 utility staff 
exposed to radiation at the 
nuclear power generating 
stations. Of these, no worker 
exceeded the current dose limits 
of 50 millisieverts per year and 
30 millisieverts in a three-month 
period. Two workers exceeded 20 
millisieverts in 1996. The total 
occupational population dose, 
measured as the sum of all 
worker doses, was 12.64 person- 
sieverts in 1996, for an average 
worker dose of 2.20 millisieverts. 
The collective and average 
worker doses in 1995 were 23.0 
person-sieverts and 3.58 
millisieverts respectively. These 
results compare favourably with 
experience in other countries. 


A second measure of the 
safety of reactors is the amount 
of radioactive material that is 


discharged to the environment, 
resulting in radiation doses to 
the general public. Recent past 
experience has indicated that 
the doses to the most exposed 
members of the public (critical 
group) resulting from the 
routine operation of the 
different reactors were 0.05 
millisievert or less (1% of the 
public dose limit). The dose to 
the critical group for all reactors 
operating in Canada for 1996 
remained less than 0.05 
millisievert. 


Although the AECB judged 
that reactor operation was 
acceptably safe, operation was 
not uneventful. In the 1996 
calendar year, there were 800 
unusual events recorded at the 
operating reactors, of which 411 
required a formal report to the 
AECB. (For each significant 
event, the AECB ensures that 
the underlying causes are 
understood and that necessary 
corrective action is taken by the 
operators.) The unusual events 
ranged from minor spills of 
radioactive heavy water to 
severe degradation in 
components providing safety 
barriers againts potential 
accidents at one plant. 


In early 1997, Hydro-Québec 
notified AECB staff that, based 
on the results of inspections 
carried out in 1996, several fuel 
channels in Gentilly-2 were 
predicted to be operating under 
conditions where hydride 
blisters potentially could form 
in the pressure tubes. Hydride 
blisters form when the level of 
hydrogen absorbed by the 
pressure tubes during operation 
reaches a certain level. If the 
pressure tubes are left in 
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service, the blisters will grow, 
crack, leak and eventually may 
cause the tube to rupture. 


Since 1983, when hydride 
blisters caused the sudden 
failure of a fuel channel at 
Pickering, the AECB has taken 
the position that blister 
formation should be avoided in 
CANDU reactors. Accordingly, 
staff informed Hydro-Québec 
that continued operation under 
these conditions was 
unacceptable, and Hydro- 
Québec shut down Gentilly-2 on 
February 25, 1997. Before AECB 
approval to resume operation 
will be granted, Hydro-Québec 
will inspect the affected fuel 
channels and take corrective 
action. 


Pressure tube life is also 
limited by their elongation, an 
effect of irradiation. To slow 
elongation of some pressure 
tubes to enable Bruce A, unit 1, 
to operate until the year 2000, 
Ontario Hydro received AECB 
approval to operate the unit 
with selected channels 
defuelled. 


During in-service inspections 
of several CANDU reactors 
(Point Lepreau, Gentilly-2, 
Darlington and Bruce A), 
unexpected wall thinning of 
some outlet feeder tubes was 
found. The findings indicate that 
the rate at which wall thinning is 
occurring will result in a lifetime 
thickness reduction that is 
significantly higher than the 
allowance assumed in the 
original design of the feeder 
tubes. While there is no 
immediate safety concern 
arising from this problem, 
because the degradation is slow 


and can be easily detected and 
managed, the AECB is 
concerned that the potential 
failure mechanism may be by 
rupture instead of by stable 
leaking, as originally assumed. 


Although AECB staff 
recognizes that the conditions 
causing the degradation are not 
yet fully understood, it 
considers that it is important for 
licensees to demonstrate that 
they understand the processes 
involved and that appropriate 
limits are placed on the feeders’ 
service life, if necessary. 
Therefore, the AECB has asked 
all licensees to review their 
inspection programs for the 
outlet feeders to determine the 
adequacy of these programs in 
detecting that neither the rate 
nor the extent of degradation 
goes beyond the permissible 
limits. Inspection programs, and 
a plan and schedule for 
determining the cause of this 
degradation, are to be 
submitted by the end of April 
1997. 


In early 1997, the Point 
Lepreau reactor was forced to 
shut down to repair a crack in an 
outlet feeder tube. Tests showed 
little wall thinning in the area of 
the crack, and thinning rates in 
the expected range. This is the 
first incident of a through-wall 
crack in 20,000 feeder tubes in 
service in CANDU reactors over 
the last 20 years. 


Preliminary results of the 
laboratory analysis of the 
removed section of feeder tube 
indicate that the crack is likely 
to have been caused by stress 
corrosion. NB Power has verified 
by inspection that all other 


feeders are fit for service. AECB 
approval for restart was granted 
at the end of the reporting 
period. 


Since 1993, Ontario Hydro 
has been pursuing design 
modifications to resolve the 
problems of possible fuel 
movement that could worsen 
the consequences of large loss- 
of-coolant accidents. Following 
the installation of the design 
modifications, the AECB 
approved, in late 1996, Ontario 
Hydro’s request to raise power 
to 94% (previously at 90%) on all 
Bruce B reactors. Similar 
approval was given early in 1997 
to raise power to 84% 
(previously at 75%) on all Bruce 
A operating reactors. 


On April 21, 1996, all eight 
Pickering units were shut down 
for repairs and modification of 
valves in the emergency core 
cooling system. During 
shutdown, Ontario Hydro 
conducted an operations review 
to assess and carry out 
outstanding maintenance, and 
established a restart strategy. 
Prior to restart of each unit, 
AECB staff and Pickering 
management tour the unit to 
ensure it is in an acceptable 
state. At the end of the reporting 
period six of the eight units 
were operating. The remaining 
two units remain shut down for 
extended periods to carry out 
additional planned 
maintenance. 


During 1996, an avoidable 
incident caused a potential for 


Gentilly-2 


| 
\ 
\ 


er | 


le 


significant radiation hazard. In 
May 1996, NB Power reported 
that prior to reactor start-up in 
December 1995, workers failed 
to replace two radiation shields 
which had been removed from 
flux detector housings during 
the annual outage. As a result, 
during reactor operation, two 
narrow radiation beams caused 
exposure to workers in the area. 
Assessment of radiation 
exposures received from this 
event was very difficult because 
of the narrowness of the beam, 
and the difficulty of determining 
workers’ positions with respect 
to the beams. Fortunately, the 
area is subject to routine 
surveillance by International 
Atomic Energy Agency (IAEA) 
safeguards cameras. The IAEA 
cooperated fully in making 
available images from these 
cameras to assist in dose 
evaluation. NB Power's 
assessment, which AECB 
accepted, showed that the doses 
received did not exceed 
regulatory limits. Nevertheless, 
AECB staff judged that better 
control of work by NB Power 
could have prevented the 
incident. 


As previously reported, the 
AECB has expressed concern 
that management and staff at 
the Pickering station were not 
giving appropriate consideration 
to operational safety. In mid- 
1995, the AECB sent a letter of 
warning to Ontario Hydro 
requiring management to 
demonstrate a rapid 
improvement in operational 
safety. In early 1996, following 
the occurrence of several more 
events having safety 
significance, the Board placed a 
requirement on Ontario Hydro 


to report, on a regular basis, on 
the effectiveness of actions 
taken to maintain a satisfactory 
level of safety. Although AECB 
staff observed that Ontario 
Hydro was making a 
concentrated effort to improve 
operational safety, it judged that 
Ontario Hydro management had 
not demonstrated the 
sustainability of their initiatives. 
Consequently, in December 
1996, the Board renewed the 
operating licences for a six- 
month period only. 


AECB staff has made similar 
observations of the performance 
of management at the Bruce B 
and Point Lepreau stations. In 
renewing the operating licence 
for Point Lepreau in 1996, the 
Board placed a requirement on 
NB Power to report regularly on 
the progress of measures to 
which it has committed to 
improve safety performance. 


AECB staff is exercising extra 
vigilance at these three stations 
through routine inspections and 
assessment of specific programs 
and activities to ensure that the 
actions taken by management to 
correct the adverse trend in 
operational safety are effective 
and can be sustained. 


Implementation of the results 
of the AECB’s power reactor 
divisions’ task analysis project 
will continue during 1997-98. 
This project, carried out during 
1993-94, was a systematic and 
thorough examination of the 
duties required to be conducted 
by the divisions. During 1996-97, 
staff developed a divisional 
compliance program policy for 
incorporation into the corporate 
policy, and designed consistent 


and comprehensive compliance 
inspection procedures for 
special safety systems. 


In 1997-98, the focus will be 
on the development of criteria 
for certification of AECB 
inspectors, the development of 
compliance inspection 
procedures for operating 
practice assessments, and 
finalization of a set of indicators 
that, used with other 
assessment results, will give an 
objective measure of the safety 
performance of Canadian 
nuclear power plant operators. 
Staff will also be involved in 
coordinating the Canadian 
report to be submitted pursuant 
to the international convention 
on nuclear safety. 


Research Reactors 

As of March 31, 1997, there 
were seven operating research 
reactors in Canadian 
universities: three in Ontario, 
two in Quebec, and one each in 
Nova Scotia and Alberta. There 
was also an operating research 
reactor at the Saskatchewan 
Research Council in Saskatoon. 
Six of these eight reactors are of 
the SLOWPOKE-2 type, 
designed by Atomic Energy of 
Canada Limited. The facility at 
McMaster University in 
Hamilton, Ontario, is a 
5 megawatt, pool-type reactor, 
and the remaining one is a 
subcritical assembly. In 
addition, there is a subcritical 
assembly at the University of 
Toronto which is being 
decommissioned. 


With the exception of the 
reactor at McMaster University, 
all of the research reactors are 
very low-power facilities that are 
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inherently safe. Operations have 
been conducted generally in an 
acceptable manner. 


The McMaster University 
reactor operated throughout the 
year in a satisfactory manner. 
The reactor was to have been 
shut down permanently in 1996 
for decommissioning. However, 
in June 1996, the McMaster 
University Board of Governors 
approved continued operation. 
Commercial products and 
services compatible with 
research and education will be 
used to offset the operating 
costs. 


Annex VII lists research 
reactor licences. 


Nuclear Research and Test 
Establishments 

The Atomic Energy of Canada 
Limited research facilities at 
Chalk River, Ontario, and 
Pinawa, Manitoba, are licensed 
by the AECB. Routine 
compliance inspections during 
the reporting period indicated 
satisfactory operation of these 
facilities. 


The Chalk River facilities 
include the 135-megawatt NRU 
reactor and the zero power ZED- 
2 reactor. 


The AECB is currently 
assessing the safety of 
continued NRU operations. This 
reactor has been operated since 


1957 and is expected to be shut 
down by the end of 2005. 


The AECB continued to have 
discussions with AECL aimed at 
early resolution of key licensing 
issues for the Irradiation 
Research Facility (IRF) which is 
being designed to replace the 
NRU reactor. 


In July 1996, AECL informed 
the AECB of its intention to 
construct a facility at Chalk River 
to produce radioisotopes for 
medical use. The facility, known 
as the MDS Nordion Medical 
Isotope Reactor Project, will 
consist of two 10-MW MAPLE 
reactors and a processing 
facility. It will be built and 
operated by AECL, but owned 
by MDS Nordion. The proposed 
facility was subjected to an 
environmental assessment, as 
required by the Canadian 
Environmental Assessment Act. The 
AECB will consider the 
environmental screening report 
and the public’s comments on 
that report, in April 1997, and 
will make a determination on 
allowing licensing actions to 
proceed. 


Annex VIII lists nuclear 
research and test establishment 
licences. 


Uranium Mine Facilities 

As of March 31, 1997, there 
were 17 facilities licensed under 
the Uranium and Thorium Mining 
Regulations, SOR/88-243, located 
in Ontario, Saskatchewan and 
the Northwest Territories. 


A joint federal-provincial 
panel, set up under the Federal 
Environmental Assessment and 
Review Process Guidelines Order, 


held a public review of the 
Midwest Project, the Cigar Lake 
Project and the McArthur River 
Project during September- 
October, 1996. The panel has 
issued a final report on the 
McArthur River Project, 
recommending that the project 
be allowed to proceed with 
conditions. The panel report is 
currently undergoing federal and 
provincial government review. 


The panel suspended the 
public review of the Cigar Lake 
Project and Midwest Project 
until additional information 
regarding the common waste 
tailings disposal facility at the 
Cogema-McLean Lake site was 
made available for panel 
consideration. 


The continuation of public 
hearings is expected to take 
place in June 1997. The AECB 
will continue its active 
participation in the upcoming 
public hearings. 


The Cogema—McLean Lake 
Operation is currently ina 
construction and operational 
status, where the construction 
of the mill and support facilities 
are in the final stages while 
open-pit mining and stockpiling 
of ore continues. The AECB 
review of the application to 
contruct the JEB pit as a tailings 
disposal facility continues. 


At Cogema’s Cluff Lake 
Operation, the Dominique- 
Janine open-pit operation is 
near completion, while 
development of the new 


Beaverlodge Mine 


underground DP and DJU mine 
operations is under way. 


At Cameco's Rabbit Lake 
Operation, underground mining 
at Eagle Point continues. The 
D-Zone open pit has been 
mined out, backfilled and 
flooded. The A-Zone open pit 
has been mined out and is 
currently being backfilled. 


Rio Algom's Stanleigh Mine 
in Elliot Lake, Ontario, ceased 
all production activities on 
September 13, 1996. The facility 
is currently undergoing a 
general system clean-up. The 
company is preparing a 
comprehensive study of 
decommissioning options and 
proposals which will be 
submitted for regulatory review 
and action. 


Previously, the AECB had 
referred the decommissioning of 
four uranium mine tailings 
management systems in the 
Elliot Lake area for public review 
by a panel in compliance with 
the Federal Environmental 
Assessment and Review Process 
Guidelines Order. A federal panel 
held hearings in late 1995 and 
early 1996. The panel submitted 
its report and recommendations 
in June 1996. 


Dosimetry carried out for 
uranium mining facility workers 
consists of the measurement of 
whole body doses and exposure 
to radon progeny. The maximum 
permissible whole body annual 
dose limit is 50 millisieverts 
(mSv). The annual limit for 
exposure to radon progeny is 
4 working level months (WLM). 
In 1996, whole body doses were 
measured for 2,900 workers and 


radon progeny exposure 
estimates were made for 2,500 
workers. One worker received 
more than 20 mSv whole body 
dose and 72 underground 
miners were exposed to more 
than 1 WLM of radon progeny. 
The average annual whole body 
dose for open-pit miners was 
0.9 mSv; for mill workers 

1.8 mSv; and for underground 
miners 4.4 mSv. The average 
annual exposure to radon 
progeny for open-pit miners was 
0.07 WLM: for mill workers 

0.13 WLM: and for underground 
miners 0.63 WLM. No mine or 
mill worker exceeded the 
maximum permissible limits. 


During the next year, the 
AECB anticipates significant 
activity reviewing Cameco’s 
applications for construction 
and operating licences for the 
McArthur River Project, and 
Cogema’s applications to 
complete the construction of 
McClean Lake Project and to 
permit operation of the mill. The 
AECB will continue to 
participate in the public review 
process for the Cigar Lake and 
Midwest projects. 


Annex IX lists uranium mine 
and mill licences and approvals. 


Uranium Refining and 
Conversion Facilities 
Uranium concentrate 
(yellowcake) from the mine/mill 
is upgraded by refining and 
conversion to uranium trioxide 
(UO,), and subsequently into 
uranium dioxide (UO,) and 
uranium hexafluoride (UF,). The 
UO, is used directly in the 
manufacture of fuel bundles for 
CANDU-type reactors; the UF, is 
used as feed material for the 


uranium enrichment process, 
which increases the 
concentration of the fissile 
uranium-235 isotope. 
Approximately one quarter of 
the uranium mined in Canada is 
used for domestic nuclear 
energy production, while the 
remainder is exported. Some of 
the by-product material from 
the enrichment process carried 
out in other countries is 
returned to Canada for 
conversion into uranium metal. 


The refining and conversion 
processes are carried out in 
facilities owned and operated by 
Cameco Corporation. The 
yellowcake is made into UO, at 
a plant in Blind River, Ontario. 
In 1996, the estimated radiation 
dose to members of the public 
due to uranium emissions to the 
environment from that 
operation was approximately 
0.0022 millisievert (0.044% of 
the public limit). The average 
whole body dose received by 
refinery workers was 
approximately 1.7 millisieverts 
(3.4% of the occupational dose 
limit). 


The UO, from Blind River is 
shipped to Cameco’s conversion 
facility, located in Port Hope, 
Ontario. There the UO, is 
converted to UO, for domestic 
reactor fuel production, and to 
UF, for export. In 1996, Cameco 
consolidated fluorine 
production into one building (at 
the West UF, plant). 


In 1996, the estimated 
radiation dose to the most 
exposed member of the public 
resulting from the operation of 
the Port Hope facility was 0.23 
millisievert (4.6% of the public 
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dose limit). The average whole 
body dose received by the 
facility workers was 
approximately 1.9 millisieverts 
(3.8% of the occupational dose 
limit). 


In addition to the mining and 
milling of uranium ore to 
produce uranium, uranium can 
be extracted from other sources. 


Phosphate rock, which is 
used in the production of 
phosphoric acid, contains 
uranium as a contaminant. In 
the early 1980s, Earth Sciences 
Extraction Company (ESEC) 
built a small facility to extract 
uranium from phosphoric acid 
produced at the Western Co-op 
fertilizer plant in Calgary, 
Alberta. In 1987, that plant was 
shut down for economic 
reasons. As a result, the ESEC 
facility has not operated since 
then. It is being maintained ina 
safe state in accordance with the 
requirements of the AECB 
operating licence. In 1996, the 
AECB allowed ESEC to modify 
the facility to process 
phosphoric acid without 
recovering the contained 
uranium. This will involve 
operating the main systems of 
the facility but not those related 
to uranium production. 


Annex X lists uranium 
refinery and conversion facility 
licences. 


Fuel Fabrication Facilities 
The UO, powder produced by 
Cameco is used to manufacture 
fuel bundles for the CANDU 
reactors operated by Ontario 
Hydro, Hydro-Québec and the 
New Brunswick Power 
Corporation. The manufacturing 


process involves a series of 
operations: the powder is 
formed into small pellets; sets 
of pellets are loaded into 
zircaloy tubes; each tube is 
capped and sealed by welding; 
and finally, the completed tubes 
are assembled into bundles. 
These operations are carried out 
by two companies — General 
Electric Canada Incorporated 
and Zircatec Precision Industries 
Incorporated. 


General Electric forms pellets 
at its plant in Toronto, Ontario, 
and then ships them to its plant 
in Peterborough, Ontario, where 
the fuel bundles are completed. 
The estimated radiation dose to 
the public at the perimeter of 
the Toronto plant was 0.04 
millisievert (less than1% of the 
public limit). The average worker 
whole body dose at that facility 
was 5.07 millisieverts (10.1% of 
the occupational limit). No 
radiation dose to the public 
resulted from the operation of 
the Peterborough plant, because 
it releases essentially no 
uranium to the environment. 
The average worker whole body 
dose at that facility was 2.36 
millisieverts (4.7% of the 
occupational limit). 


Zircatec Precision Industries 
conducts all the fuel fabrication 
and bundle assembly operations 
at one plant located at Port 
Hope, Ontario. The estimated 
radiation dose to the public at 
the perimeter of this plant was 
approximately 0.13 millisievert 
(2.6% of the public dose limit), 
and the average whole body 
dose received by workers was 
approximately 2.5 millisieverts 
(5.0% of the occupational dose 
limit). 


Annex X lists fuel fabrication 
facility licences. 


Heavy Water Plants 
Deuterium oxide (heavy 
water) is essential for the 
operation of the CANDU nuclear 
reactor, where it is used as a 
moderator for the fission 
reaction and as a coolant to 
transfer heat from the fuel. It is 
defined as a prescribed 
substance and thus is subject to 
regulation by the AECB. 
Although no radiation hazards 
result from the production of 
heavy water, the process uses 
large quantities of hydrogen 
sulphide, a highly toxic gas. 


Licensing conditions require 
heavy water production plants 
to be engineered and 
maintained to contain this gas, 
and to have adequate safety and 
emergency systems. 


As of March 31, 1997, one 
heavy water plant was licensed 
to operate at the Bruce Nuclear 
Power Development near 
Kincardine, Ontario. One 
construction approval has been 
in effect for another plant at the 
Bruce Nuclear Power 
Development since 1975; this 
plant, however, is only partially 
completed and remains ina 
“mothballed” condition. 


Glace Bay Heavy Water Plant 


19 


During the reporting period, 
one heavy water plant employee 
was overcome by hydrogen 
sulphide. The victim was taken 
to hospital and returned to work 
the same day. 


There were no hydrogen 
sulphide-to-air emissions or 
hydrogen sulphide-to-water 
emissions that exceeded 
regulatory limits. 


Routine compliance 
inspections during the reporting 
period indicated satisfactory 
operation. 


Particle Accelerators 

A particle accelerator is a 
machine that uses electric and 
magnetic fields to accelerate a 
beam of subatomic particles 
and generate ionizing radiation 
that in turn is used for cancer 
therapy, research, analysis or 
isotope production. Machines 
that are capable of producing 
atomic energy (i.e. radioactive 
materials) require an AECB 
licence for their construction, 
operation and 
decommissioning. 


As of December 31, 1996, 
there were 70 accelerator 
licences in effect. These 
authorized the construction, use 
or decommissioning of 98 
cancer therapy machines and 19 
accelerators used for non- 
medical purposes. In addition, 
four companies were authorized 
to explore the underground 
formations around oil wells with 
portable accelerators. 


During the reporting period, 
20 inspections were performed 
and no serious violations were 
found. No overexposures of 


licensees’ staff or the public 
resulted from any of these 
licensed activities. No incidents 
were reported to the AECB. 


Note to readers: Additional 
information on the performance 
of the Canadian heavy water 
plant and nuclear generating 
stations may be found in the 
staff annual reports for each 
facility. These are available 
through the AECB Office of 
Public Information. 
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Radioactive Waste Management 


Waste Controls Grow 


Nuclear facilities (except 
heavy water plants) and users of 
prescribed substances produce 
radioactive waste. The AECB 
regulates the management of 
radioactive waste to ensure that 
it causes no hazard to the health 
and safety of persons, or to the 
environment. 


The radioactive content of the 
waste varies with the source. 
Management techniques, 
therefore, depend on the 
characteristics of the waste. As 
of March 31, 1997, there were 
20 licensed waste management 
facilities and activities in 
operation: 14 in Ontario, two in 
Quebec, two in Alberta and one 
each in Saskatchewan and New 
Brunswick. In addition, there 
were waste management 


facilities associated with Atomic 
Energy of Canada Limited's 
(AECL) Chalk River Laboratories 
in Ontario and Whiteshell 
Laboratories in Manitoba, and 
with uranium mining/milling 
operations. 


Annex XI lists radioactive 
waste management licences. 


Because of the construction 
and location of waste 
management facilities, members 
of the public do not receive any 
significant dose of radiation 
from the contained radioactive 
waste. Only in a few facilities is 
it possible for workers to be 
exposed while handling the 
waste, and none received doses 
in excess of any regulatory limits 
during the reporting period. 
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Reactor Waste 

Spent fuel from a power 
reactor is highly radioactive and 
remains so for a long time. It is 
stored initially under water in 
large pools at the reactor site. 
After a minimum number of 
years in pools, some of the 
spent fuel is stored in dry 
concrete containers, until a 
permanent disposal facility 
becomes available. 


In March 1996, the panel set 
up in accordance with the Federal 
Environmental Assessment and 
Review Process Guidelines Order to 
carry out a public review of a 
concept for disposal of high- 
level reactor wastes deep in rock 
formations, began public 
hearings. AECB staff attended 
the first two weeks of Phase I of 
the hearings covering general 
issues such as criteria, ethics, 
alternatives to deep geological 
disposal and transportation. 


Staff took an active role in 
Phase II on technical issues in 
June and November 1996, and 
will play a very limited role in 
Phase III. The hearings are 
scheduled to end in March 1997 
and the final report of the panel 
is expected in the Fall. The 
overall level of detail of the 
AECB work, however, still 
remains relatively low because a 


facility licence is not being 
sought at this time. More 
intensive review will be required 
if the public review confirms the 
concept, and if a site is to be 
chosen and developed. 


The fuel from the Douglas 
Point, Gentilly-1 and NPD 
reactors, all now permanently 
shut down, is stored dry, in 
welded steel containers inside 
concrete “silos”. In each case, 
the reactor and associated 
facilities have been partially 
decommissioned and are ina 
“storage-with-surveillance” 
mode. Typically, the wastes from 
the decommissioning are stored 
within the reactor facility in a 
variety of ways appropriate to 
the hazard of the wastes. 


Ontario Hydro stores 
irradiated fuel from the 
Pickering Nuclear Generating 
Station in a dry concrete 
container facility at the site. In 
July 1996, Ontario Hydro applied 
for a construction licence to 
build a dry-fuel storage facility 
at its Bruce Nuclear Power 
Development Radioactive Waste 
Site 2. The application is 
currently under review by AECB 
staff. 


New Brunswick Power also 
stores irradiated fuel from the 
Point Lepreau Nuclear 
Generating Station in an on-site 
dry concrete container facility. 


Hydro-Québec stores 
irradiated fuel from its Gentilly- 
2 Nuclear Generating Station in 
modular-type (“CANSTOR’”) 
concrete storage structures at 
the Gentilly-2 site. 


Other less intensely 
radioactive wastes resulting 
from reactor operations are 
stored in a variety of structures 
in waste management facilities 
located at reactor sites. Prior to 
storage, the volume of the 
wastes may be reduced by 
incineration, compaction or 
baling. As well, there are 
facilities for the 
decontamination of parts and 
tools, laundering of protective 
clothing, and the refurbishment 


and rehabilitation of equipment. 


IRUS Disposal Facility 

In October 1996, AECL 
submitted a revised application 
for the construction of the IRUS 
(Intrusion Resistant 
Underground Structure) 
disposal facility at its Chalk 
River Laboratories. The IRUS 
facility will be used for the 
disposal of radioactive waste 
presently held in storage at the 
Chalk River site. The application 
is currently under review by 
AECB staff. 


Refinery Waste 

In the past, wastes from 
refineries and conversion 
facilities were managed by 
means of direct in-ground 
burial. This practice has been 
discontinued. The volume of 
waste produced has been 
greatly reduced by recycling and 
reuse of the material. The 
volume of waste now being 
produced is drummed and 
stored in warehouses pending 
the establishment of an 
appropriate disposal facility. 


The seepage and runoff water 


from the waste management 
facilities where direct in-ground 
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burial was practised continues 
to be collected and treated prior 
to discharge. 


Radioisotope Waste 

A number of waste 
management facilities process 
and manage the wastes that 
result from the use of 
radioisotopes for research and 
medicine. In general, these 
facilities collect and package 
waste for shipment to approved 
storage sites. In some cases, the 
waste is incinerated or allowed 
to decay to insignificant 
radioactivity levels, and then 
discharged into the municipal 
sewer system or municipal 
garbage system. 


Historic Waste 

The federal government has 
commissioned the Low-Level 
Radioactive Waste Management 
Office to undertake certain 
initiatives with respect to 
accumulations of so-called 
“historic” waste (low-level 
radioactive wastes that 
accumulated prior to AECB 
regulation) in the town of Port 
Hope, Ontario, in anticipation of 
its ultimate transfer to an 
appropriate disposal facility. 


As a consequence, the Office 
has consolidated some waste 
accumulations and established 
temporary holding facilities for 
wastes uncovered during routine 
excavation within the town. The 
activities of the Office are being 
monitored by the AECB and, 
where appropriate, licences 
have been issued for particular 
waste accumulations. 


As part of its efforts with 
respect to historic wastes, the 


federal government established 
a Siting Task Force with a 
mission to identify a community 
willing to accept a disposal 
facility built to receive the low- 
level radioactive waste from in 
and around the town of Port 
Hope. The AECB provided the 
Task Force with technical 
information about radioactive 
waste management and 
regulatory requirements for 
waste disposal. In 1995, the 
Siting Task Force submitted its 
final report and the 
compensation package 
developed by Deep River, as the 
community willing to accept a 
disposal facility. 


As of March 31, 1997, the 
federal government and the 
town of Deep River are 
continuing with negotiations on 
compensation. Agreement 
between the town and federal 
government to proceed with the 
siting of the facility will initiate, 
among other things, a detailed 
characterization of the Deep 
River site and design of the 
disposal facility. The AECB will 
become involved as a regulatory 


body in the site characterization, 


review, assessment, and 
licensing of the disposal facility. 
The disposal facility, when built, 
will also receive the radioactive 
waste currently in the Port 
Granby Waste management 
Facility in the Municipality of 
Clarington, and in the Welcome 
Waste management Facility in 
the Township of Hope, near Port 
Hope. These wastes were placed 
directly into the ground in these 
facilities. Both sites are closed 
to receipt of further waste, and 
the AECB has directed that they 
be decommissioned. The 


decommissioning of these sites 
will be regulated by the AECB. 


New Challenges 

The main radioactive waste 
management challenges that 
await the AECB in 1997-98 
include: 


e the development of guidance 
documentation to help 
licensees and other 
proponents in submitting 
licensing applications and 
compliance reports to the 
AEC: 

e the production of further 
documentation on AECB 
policies with respect to the 
storage of radioactive waste 
and decommissioning of 
nuclear facilities; 

e the continued regulatory 
review of AECLS proposed 
Intrusion Resistant 
Underground Structure 
(IRUS) at the Chalk River 
Laboratories; 

e the regulatory review of 
Ontario Hydro's proposed 
Used-Fuel Dry Storage 
Facility at the Bruce Nuclear 
Power Development; and 

e the licensing and compliance 
activities surrounding the 
decommissioning of the 
uranium tailings in the Elliot 
Lake area. 


Decommissioning 

The shutdown and 
decommissioning of facilities 
licensed by the AECB must be 
accomplished safely according 
to plans approved by the Board. 


Major decommissioning 
projects are continuing at 
Atomic Energy of Canada 
Limited's (AECL) research 
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facilities at Whiteshell and 
Chalk River, and at AECL’s 
demonstration/prototype power 
reactor sites (Douglas Point, 
NPD, and Gentilly-1). These 
reactors, and the WR-I reactor 
at Whiteshell, are now partially 
decommissioned and are in a 
state of “storage-with- 
surveillance.” This surveillance 
period is to allow for the decay 
of radioactivity in the reactor, 
thus reducing radiation dose to 
workers involved in the final 
dismantlement. 


AECL is continuing to submit 
conceptual and final 
decommissioning plans for 
components of its research 
facilities. 


Decommissioning of the 
Denison Mines Limited Stanrock 
and Denison and the Rio Algom 
Limited Quirke and Panel 
uranium mining facilities is 
continuing. The panel appointed 
by the Canadian Environmental 
Assessment Agency to review 
the proposals by Denison and 
Rio Algom for decommissioning 
the tailings impoundments at 
these facilities has completed 
its hearings and its 
recommendations were issued 
in June 1996. The government of 
Canada has responded to these 
recommendations and they will 
be factored into subsequent 
licensing decisions by the 
Board. Rio Algom has 
announced the shutdown of its 
last operating uranium mining 
facility, Stanleigh, in the Elliot 
Lake region. A comprehensive 
study, incorporating a detailed 
decommissioning plan and an 
environmental impact 
assessment, is required by the 
Canadian Environmental Assessment 


Act for the decommissioning of 
this facility. This study has been 
submitted to the Canadian 
Environnemental Assessment 
Agency for review by all 
stakeholders. The results of this 
review will be factored into 
future licensing decisions by the 
Board. 


The AECB is continuing to 
bring idle uranium mine sites 
back under its regulatory 
umbrella to ensure that current 
decommissioning standards are 
applied to these sites. Rio 
Algom Limited has indicated 
that it will be submitting 
applications for prescribed 
substance licences for its idle 
sites in the Elliot Lake region in 
1997. Indian and Northern 
Affairs Canada is conducting 
decommissioning work under 
AECB licence at the Rayrock idle 
site in the Northwest Territories. 
The work is expected to be 
completed in 1997 and 
performance monitoring of the 
decommissioned site will begin. 


The University of Toronto is 
continuing the 
decommissioning of its 
subcritical assembly. 


The Uranium and Thorium 
Mining Regulations were amended 
on October 18, 1994, to require 
proponents and operators of 
uranium mining facilities to 
provide sureties (financial 
assurances) to fund 
decommissioning of their 
facilities, and to authorize the 
AECB to direct 
decommissioning of these 
facilities. Promulgation of these 
amendments followed 
consultation with industry, 
government and the public. 


AECB staff is implementing the 
new requirements. 
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Nuclear Materials 


Birth of a Symbol 


Persons who possess, sell or 
use nuclear materials must 
obtain a licence from the AECB. 
The information required to 
support applications for such 
licences is less detailed and 
complex than for a nuclear 
facility. However, the applicant 
must satisfy the AECB that the 
proposed activity will be 
conducted in accordance with 
the requirements of the Atomic 
Energy Control Regulations and the 
licence conditions. 


The use of nuclear materials 
is widespread across Canada, 
and another of the AECB's 
responsibilities is to regulate 
the packaging of such materials 
for shipment. 


Prescribed Substances 
During the reporting period, 
there were 23 companies 
holding 31 Prescribed Substance 
Licences for uranium, thorium 
or heavy water. The types of 
activities licensed ranged from 
possession and storage, 
analysis and processing of 
material for research, and 
multiple commercial uses, 
e.g. radiation shielding, aircraft 
balance weights, calibration 
devices and analytical 
standards. 


The average dose to workers 
for most of these operations was 
less than 0.5 millisievert (1% of 
the occupational limit). The 
estimated public dose was 
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extremely low relative to the 
public dose limit. 


Radioisotopes 

Radioisotopes are used 
widely in research, in medicine 
for diagnostic and therapeutic 
purposes, and in industry for a 
variety of tasks including quality 
control, which uses radiography, 
and process control, which uses 
gauging techniques. Licences 
are required for these 
applications. However, for 
certain other devices such as 
smoke detectors and tritium exit 
signs, where the quantity of 
radioactive material is small and 
the device meets internationally 
accepted standards for safety, 
the user is exempt from 
licensing. In cases of devices 
that are exempt from user- 
licensing, the manufacturer, 
distributor and importer must 
be licensed. 


As of March 31, 1997, there 
were 3,761 radioisotope licences 
in effect. The distributions by 
type of user, and by province 
and territory, are shown in the 
table on the following page. 


During the reporting period, 
2,942 inspections of 
radioisotope licensees were 
carried out. These inspections 
identified 209 significant 


Radioisotope Licences 


Type of Users 
2,205 Commercial 
850 Medical 
404 Governmental 

Educational 
Institutions 


Distribution 
Ontario 
Quebec 
Alberta 
British Columbia 
Saskatchewan 
Manitoba 
Nova Scotia 
New Brunswick 
Newfoundland 
Prince 
Edward Island 
Northwest 
Territories 
Yukon 


violations of the Atomic Energy 
Control Regulations or licence 
conditions that could directly 
have affected radiation safety; 
and 729 other infractions, 
deficiencies in compliance with 
the Atomic Energy Control 
Regulations or licence conditions, 
that did not directly affect 
radiation safety. Inspectors 
carried out 93 investigations of 
unusual situations and issued 
31 stop-work orders. Eight 
prosecutions were initiated. 


During the reporting period, 
65 incidents were reported to 
the AECB, compared to 33 last 
year. None of these incidents 
resulted in significant exposure 
to individuals or risk to the 


environment. The types of 
incidents are shown in the box 
on the following page. 


During the reporting period, 
there were 17 cases of radiation 
overexposure; 12 to industrial 
radiographers. AECB staff is 
following up on this unusual 
increase (compared to the two 
reported overexposures in 1995) 
to determine if more stringent 
enforcement is required. It may 
be that an increase in 
radiography work is partially 
responsible. The trend in 
overexposures will be carefully 
monitored. 


The requirements for 
calibration of survey meters and 
for leak testing of sealed sources 
were implemented in June 1996. 
As of March 31, 1997, over 250 
submissions for recognition 
have been received, many of 
which are for in-house 
application. A total of 58 
commercial services for leak 
testing and/or calibration have 
met AECB standards. 


In order to ensure that 
operators of radiography 
exposure devices have a basic 
knowledge of radiation 
protection and safe working 
practices, the AECB administers 
an examination at various 
locations across the country five 
times a year. During the 
reporting period, 150 persons 
passed the exam from a total of 
268 exams written, for a success 
rate of 55.9%, compared to 62% 
the previous year. 


AECB staff participated ina 
major survey of the land to be 
returned to public use after 
being owned by uranium mine 
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companies in the Elliot Lake 
region of Ontario. 


Packaging and 
Transportation 

In Canada, some one million 
packages of radioactive material 
are transported annually by 
road, rail, sea and air in support 
of AECB licensees and 
international trade. To ensure 
that this transport is conducted 
safely, the AECB regulates the 
transport of radioactive 
materials under the Transport 
Packaging of Radioactive Materials 
Regulations, SOR/83-740. As well, 


_ the AECB co-operates with 


Transport Canada in regulating 
the carriage of radioactive 
materials under the Transportation 
of Dangerous Goods Act. 


These safety standards are 
based in large part on the 
Regulations for Safe Transport of 
Radioactive Material of the 
International Atomic Energy 
Agency (IAEA). The AECB has 
participated actively in the 
development of major revisions 
to these IAEA regulations. The 
1996 version was approved by 
the IAEA during the year. Special 
efforts have been made by the 
AECB to contribute to the IAEA 
in the development of air and 
sea transport regulations 
through technical meetings and 
research programs. In addition, 
the AECB has assisted in the 
development of IAEA databases 
for accidents and for approved 
package designs for use 
internationally. During the 
reporting period, staff also 
provided expert consultative 
assistance to the IAEA on 
regulatory matters. 


Incidents 
Involving 
Radioisotopes 


Portable Gauges 
crushed or damaged 
stolen and 
later recovered 
lost and not yet 
recovered 
detached sources 


Fixed Gauges 
damaged in use 
equipment failures 
loss of radioactive 
material 


Oil and Gas 
source stuck in a well; 
3 later retrieved, 

3 abandoned/ 
cemented in, and 
1 not yet retrieved 
misplaced sources 
over-exposures 


Industry 


Over-exposures 


During the reporting period, 
the AECB applied safety 
standards to the design of 
packages used to transport 
radioactive materials and to 
shipment approvals. The AECB 
issued 63 certificates that 
included 15 special arrangement 
certificates, 23 endorsements of 
foreign certificates, 25 
Canadian-origin package 
certificates and seven special- 


form certificates. As of March 31, 


1997, the AECB maintained 128 
valid certificates, of which 77 
were for Canadian packages and 
51 were for endorsements of 


foreign-origin packages. These 
certificates are in use by over 
255 licensees. 


A research project was 
conducted by the AECB to 
assess shipment activity in 
Canada to update a previous 
survey from 1981. On the basis 
of the preliminary results, it was 
estimated that approximately 
one million packages containing 
radioactive materials are 
transported each year in 
Canada. This estimate does not 
include some four million 
annual shipments of low-activity 
products such as static 
eliminators, smoke detectors 
and calibration sources. 


During 1996, there were 20 
incidents involving radioactive 
material. None of these 
incidents resulted in any 
significant increased exposure 
of workers or the public to 
radiation, nor was there 
significant environmental 
degradation. They are as 
follows: 


+ on six occasions packages 
were lost. Four packages were 
eventually recovered and two 
packages contained 
radioactive material with 
short half-lives, decaying 
away with no radiological 
consequences. 

e on three occasions, packages 
were found to be improperly 
prepared. No significant 


radiological consequence was 


identified as a result of the 
non-compliance. 

e ona total of 11 occasions, 30 
packages were subjected to 
puncture, crush, drop or 
other impact forces as a 
result of handling or vehicle 
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accidents. Seven packages 
were damaged. Although 
packages were subjected to 
significant forces in some of 
these accidents, there was no 
significant release of 
material. 


- Compliance efforts 
underwent major changes 
during the reporting period, 
through a reorganization and 
the establishment of new staff 
positions devoted to 
compliance. During the past 
year, the transportation staff and 
regional office inspectors 
conducted over 73 transport 
compliance actions and 
responded to a steady flow of 
requests for compliance 
assistance from licensees. 


The legal action initiated in 
1993 against a shipper because 
a returned package was marked 
empty even though it contained 
part of the original shipment, 
was resolved as the shipper 
pleaded guilty. 


Compliance Monitoring 


Development of the Laboratory 


il r , 
\\M 


Inspectors : and project officers use a variety + sensitive 


instruments for compliance monitoring which must be serviced 
and recalibrated on a aan schedule at the AECB ee in. 


Piya. 


The pene oad De the establishment of tie AECB : 


Laboratory i in 1977. 
When it began operations in 1978 site a al of a the Tab. 


was initially nestled into one end of the AECB Library at the : & 


= headquarters buil ding on Albert Street, in Ottawa. 
The Lab was relocated later that same year to the Pickering 
Building in Ottawa's east end, where it was mainly 
responsible for instrument calibration and repairs. 
While the Lab's object i is to support the compliance — 
monitoring of licensees, it was a victim of’ ‘non-compliance” — 
with the law when it was robbed shortly after the relocation. 
During its first full year of operation, the Lab was Sil eae 
‘with the supply, maintenance and calibration of the 400. 
radiation survey/analysis instruments which the AECB uses. 
also processed some 1,500 samples stemming from oe 


inspections, which required about 5,000 measurements. An ie 


additional 1,000 read-outs were performed on 
thermoluminescent dosimeters. À 

In October of 1989, following the ribbon- -cutting by then. 
president Dr. R.J.A. Lévesque, the Lab’ officially opened its 
new and current home i in the Health Protection Building a at 
Tunney’ s Pasture. 
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The AECB verifies that 
licensees comply with the Atomic 
Energy Control Regulations and the 
conditions of licences ina 
variety of ways: 


e inspectors are located at all 
“nuclear power reactor sites, 
and in Saskatoon to more 
easily access the uranium 
mines in northern 
Saskatchewan; 

e regional offices located in 
Calgary, Alberta; Mississauga 
and Ottawa, Ontario; and 
Laval, Quebec, carry out 
routine and special 
inspections; 

e staff at all locations review 
and respond to periodic 
reports and emergencies, 
investigations, transport 
actions and notices of 
abnormal occurrences, most 
of which are reported by 
licensees as a regulatory 
requirement. 


To support its compliance 
program, the AECB maintains a 
laboratory in Ottawa that has 
the capability of carrying out 
analyses of samples taken 
during compliance or 
environmental inspections of 
licensees. During the reporting 
period, laboratory staff 
performed approximately 
5,000 chemical and 


radiochemical measurements 
on 2,500 samples. 
Approximately 400 field 
instruments used by the AECB 
inspectors are supplied, 
serviced and calibrated by this 
laboratory. 


The laboratory also assists 
other federal government 
organizations with radiation 
measurements, and 
international organizations in 
the prevention of nuclear 
smuggling. 
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Regulatory Research 
and Support Activities 


Revisiting Research 


: aus projects ne to atomic energy. 
/ Mission-oriented research only surfaced. at the AEC ae 
early 1970s. Then President Dr. D.G. Hurst, tabled ; a proposal 


IL late 1971, which recommended that the AECB only _ 
consider grants for projects relating to the Board's m ndate 
with regard t to health, safety and safeguards, The Board yee 
adopted the proposition, and in the fiscal year 1972-73, the. 
__ first mission-oriented research contracts were awarded for oS 
studies into nuclear power plant safety. ee se 
e In 1976, AECB funding of university research Hracuen Was 
handed over to the National Research Council, so that the - a 
_ Board could focus-on mission-oriented research. 
In 1972-73, the first year of mission-oriented research, the 
Board awarded contracts totalling $127, 200. In 1906 97, that 
e “amount had increased to $2. 93 million. 


The AECB funds a mission- 
oriented research and support 
program to augment in-house 
effort on regulatory activities. 
This work is contracted out to 
the private sector and to other 
agencies and organizations. The 
objective of the program is to 
produce pertinent and 
independent information that 
will assist the AECB in making 
sound, timely and credible 
decisions. Where appropriate, 
joint programs are undertaken 
with other government 
departments or agencies, or 
other organizations to maximize 
the value obtained, and to 
benefit from related research 
needs. 


During the reporting period, 
the total expenditure for 
mission-oriented regulatory 
research and support contracts 
was $2.93 million. For program 
management purposes, the 
regulatory activities addressed 
in the program are categorized 
into mission object groups. 
These groupings reflect the 
business areas for which the 
work is done. Projects in the 
program are also organized and 
managed in sub-program groups 
that reflect discipline-related 
research themes. The program, 
for the reporting period, 
comprised 13 such sub- 
programs and a small number of 
other projects outside the sub- 
program groups. The 
organization of the program into 
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sub-programs provides a 
rational means for budget 
allocation and prioritization, 
and makes the purpose of work 
done in the program more 
visible and transparent to the 
Board, AECB staff, licensees and 
the public. The diagram 
presented below gives a 
breakdown of program 
expenditure by mission object 
(business) areas. 


Reports issued by contractors 
on work done in the research 
and support program have been 
made available for public 
information. Some of the 
reports have also been released 
as AECB INFO-series 
publications. 


A major challenge 
undertaken during the reporting 
period was a reorganization of 
the manner in which the 
program and individual projects 
are managed. This change was 
instituted to reduce the 
overhead costs of the program, 
to simplify the approvals and 
implementation process, and to 
give clients of the program full 
control over the actual work 
done under contract. In the new 
process, the overall planning 
and management of the 
program is handled by the 
Research and Support Section. 


A committee comprising five 
AECB directors was established 
to review and approve project 
proposals, and to make 
recommendations regarding 
program funding. 
Responsibility for definition of 
research and support contract 
needs, and the management of 
approved projects is retained by 
the clients of the program. 
Contracting and financial 
administration of work in the 
program is done by the Finance 
Division. The transition to the 
new process was initiated early 
in the reporting period and was 
completed towards the end of 
the period, with the preparation 
of a program for the 1997-98 
fiscal year. 


Regulatory Research and Support Program 
Distribution of Funding for 1996 


fl re 
IL \ \ | 


Nuclear Reactors | oo 17) Re 3 


Wi 
Waste Management 


= 


Health Physics 

Other Fuel Cycle Facilities, General 

Special Services 

Uranium Mines and Mills 

Regulations & Regulatory Process Development 
Non-Fuel Cycle Applications 


Por 2059 30" 55.40" 45" 50 
Percentage 


Non-Proliferation, 
Safeguards and Security 


Nuclear Non-Proliferation 

In support of Canada’s 
nuclear non-proliferation policy, 
the AECB continued its 
activities to ensure that 
Canada’s nuclear exports are 
used only for peaceful, non- 
explosive purposes, and to 
contribute to the emergence of a 
more effective and 
comprehensive international 
nuclear non-proliferation 
regime. 


The AECB participates with 
the Department of Foreign 
Affairs and International Trade 
(DFAIT) in the negotiation of 
bilateral nuclear cooperation 
agreements (NCA) between 
Canada and its nuclear partners. 
During the reporting period, new 
NCAs with Argentina, Slovenia 
and Slovakia took effect, 
bringing the total number of 
such agreements currently in 
force to 21 (see table on this 
page), covering 35 countries. In 
addition, negotiations toward a 
similar NCA with Brazil were 
successfully concluded. 


The AECB also negotiates and 
implements administrative 
arrangements with its 
counterparts in other countries. 
These arrangements are aimed 
at ensuring that nuclear 
cooperation is conducted within 


Canadian Bilateral Nuclear 
Co-operation Agreements 


Partner 
Argentina 
Australia 

Brazil 

China 

Columbia 

Czech Republic 
Egypt 

EURATOM* 
Hungary 
Indonesia 

Japan 

Lithuania 

Mexico 
Philippines 
Republic of Korea 
Romania 

Russian Federation 
Slovakia 

Slovenia 
Switzerland 
Turkey 

Ukraine 

United States of America 
Uruguay 


Date in Force 
July 1996 
October 1959 
(signed; not yet in force) 
November 1994 
June 1988 
February 1995 
November 1982 
November 1959 
January 1988 
"July 1983 
July 1960 
May 1995 
February 1995 
April 1983 
January 1976 
June 1978 
November 1989 
October 1996 
April 1996 
une 1989 
uly 1986 


uly 1955 


J 
J 
(signed; not yet in force) 
J 
(signed; not yet in force) 


* EURATOM: Austria, Belgium, Denmark, Finland. France, Germany, Greece, 
Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden, United 


Kingdom. 


the terms of Canada’s NCAs. 
Pursuant to the AECB mandate 
in this area, staff participated in 
high-level bilateral and technical 
consultations on matters of 
mutual interest with a number of 
Canada’s nuclear partners, 
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including Argentina, Australia, 
Euratom, Japan, the Republic of 
Korea, Romania and the USA. A 
new administrative arrangement 
was signed with China. Contacts 
with Brazil and Slovakia 
continued to be explored. 


AECB staff continued to play 
an important role in multilateral 
nuclear non-proliferation fora, 
including the Zangger 
Committee and the Nuclear 
Suppliers Group (NSG), and 
their various Working Groups. 
An AECB staff member was 
elected to chair the NSG Dual- 
Use Consultations. 


The AECB provides advice to 
DFAIT on those objectives, 
policies and procedures related 
to Canadian nuclear non- 
proliferation efforts and on 
matters related to verification. 
As well, the AECB is involved in 
the implementation of Canada’s 
uranium export policy and 
participates in the 
interdepartmental Uranium 
Exports Review Panel with 
DFAIT and Natural Resources 
Canada. 


Import and Export Control 
At the national level, the 
AECB continued to licence the 
export of nuclear materials, 
equipment and technology in a 
manner consistent with 
Canada’s nuclear non- 
proliferation and export 
policies. Pursuant to the Atomic 
Energy Control Act, the AECB also 
licences the import of nuclear 
materials and the export of 
nuclear-related dual-use items. 


Proposed exports and 
imports of such items are 
evaluated by AECB staff, taking 
into account applicable 
requirements relating to 
Canada’s nuclear non- 
proliferation policy, national 
law, bilateral NCAs, the Treaty on 
the Non-Proliferation of Nuclear 
Weapons (NPT), International 
Atomic Energy Agency (IAEA) 


safeguards, health, safety and 
security. Proposed exports of 
Canadian uranium are also 
evaluated against uranium 
agreements accepted by the 
Uranium Exports Review Panel. 
Records of authorized exports 
and actual shipments are 
maintained by the AECB on 
behalf of the Panel. The 
distribution, by final 
destination, of quantities of 
Canadian natural uranium that 
were exported during the 1996 
calendar year, subject to 
licences issued by the AECB, is 
shown in the table below. These 
exports total 11,222.6 tonnes. 


During the reporting period, 
443 export licences and 305 
import licences (which included 
202 transhipments) were issued 
or amended. The AECB 
facilitated, through the issuance 
of licences, export trade in 
excess of $1.7 billion, and 
imports, which included 
transhipments, in excess of 
$1.7 billion. 


Safeguards 

The AECB administers the 
agreement between Canada and 
the IAEA for the application of 
safeguards in Canada (IAEA: 
INFCIRC/164). This agreement is 
for the exclusive purpose of 
verifying that Canada's 
safeguards obligations under 
the NPT are being met. AECB 
staff coordinates the access and 
activities for IAEA inspectors 
who are authorized to carry out 
safeguards inspections at 
nuclear facilities in Canada. On 
behalf of the IAEA, the AECB 
arranges for the installation of 
safeguards equipment at these 
facilities. In addition, as part of 
its obligations, the AECB 
submitted to the IAEA, during 
the 1996 calendar year, 572 
reports detailing 18,627 
transactions involving nuclear 
material. At the end of the 
period, 30,843 tonnes of nuclear 
material were accounted for by 
the AECB and were subject to 
IAEA inspection. 


Canadian Uranium 
Exports in 1996 


Destination 


United States 
Japan 

Germany 

France 

Republic of Korea 
United Kingdom 
Sweden 

Belgium 

Spain 


Total 
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Tonnes 


7,407.0 
1,489.9 
775.8 
679.4 
261.3 
250.0 
141.9 
114.8 
102.5 


11,222.6 


The AECB developed, 
implemented and monitored 
domestic policies on nuclear 
material reporting by licensees 
to ensure compliance with the 
Atomic Energy Control Act, the 
Atomic Energy Control Regulations 
and licence conditions in 
respect of Canadian nuclear 
facilities. 


The AECB continued to be 
actively involved with the IAEA 
and its Member States in 
negotiations aimed at 
strengthening the effectiveness 
and improving the efficiency of 
the IAEA safeguards system. 
This undertaking, known as the 
IAEA's Programme 93+2, has 
received input from Canadian 
nuclear facility operators 
through information exchange 
sessions arranged by the AECB 
involving IAEA Secretariat 
representatives. 


An AECB staff member was 
invited by the Director General 
of the IAEA to join the Standing 
Advisory Group on Safeguards 
Implementation (SAGSI). SAGSI 
provides advice to the Director 
General on a variety of 
safeguards implementation 
aspects, including 
developments under 
Programme 93+2, issues 
concerning the Safeguards 
Implementation Report, 
safeguards criteria and 
safeguards research and 
development requirements. 


Canadian Safeguards 
Support Program 

Since 1976, Canada has 
undertaken a safeguards 
research and development 
program to supplement the 


resources of the IAEA and of the 
AECB in resolving specific 
safeguards concerns. This 
program is delivered by the 
AECB through the Canadian 
Safeguards Support Program 
(CSSP). All tasks in support of 
the IAEA are initiated by the 
IAEA through a formal request 
and approval procedure, and are 
carried out under contract. CSSP 
staff act as an interface between 
the IAEA and the developers, 
balancing their understanding of 
the IAEA's needs against viable 
options from the developers. 


The CSSP undertakes 
equipment development and 
system studies tasks as well as 
providing cost-free experts to 
the IAEA. Equipment 
development includes projects 
such as development and 
installation of a new generation 
of spent fuel bundle counters 
and core discharge monitors, 
digital and remote surveillance 
systems, nuclear material 
sealing systems and nuclear fuel 
verifiers. Successful solutions to 
safeguards problems must be 
affordable, reliable, 
maintainable, offer low 
intrusion to nuclear operators 
and reduce the demand on IAEA 
inspectors. 


During the reporting period, 
the CSSP undertook 38 tasks at 
a cost of $2.5 million. A new 
generation of radiation 
monitoring equipment was 
developed, based on the 
industrial VXI instrumentation 
bus and interface standard, 
which the IAEA has come to 
accept as a standard. The heart 
of this equipment is the 
Autonomous Data Acquisition 
Module, which is versatile 
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enough to accept many different 
detectors. The first application 
of this technology is a new 
generation of bundle counters. 
The second surveillance 
application is a powerful and 
affordable core discharge 
monitor, which can be retro- 
fitted into existing facilities. 
Field trials of both applications 
are currently under way; they are 
giving exceptionally good data. 
IAEA authorization for routine 
inspection use is expected 
imminently and the IAEA has 
ordered 30 of the new 
generation bundle counters. 


The IAEA has purchased 67 of 
the Canadian-developed, Mark 
IV model Cerenkov Viewing 
Devices (CVDs). Being light, fast 
and non-intrusive, these units 
are very popular with inspectors 
and are widely used. However, 
to be able to verify older and 
lower burnup fuel, it was 
necessary to develop a system 
with an order of magnitude of 
higher sensitivity. In concert 
with the Swedish Support 
Program (SSP), experimental 
results proved that an advanced, 
high-sensitivity, digital video 
camera would work and would 
retain the basic ultraviolet light 
distribution verification 
principles of the Mark IV. This 
approach is improved by 
transcribing the picture output 
to a pseudo-colour image which 
makes the assessment 
somewhat quantitative as well 
as immediately evident to the 
observer. This proposal was 
presented to the IAEA and was 
very well received. The CSSP and 
the SSP were urged to continue 
to develop a prototype model 
for field use. 


At the request of the IAEA, 
the CSSP developed and tested 
two models of a radiation- 
shielded surveillance camera for 
use in the reactor vault and 
fuelling machine maintenance 
areas of CANDU-6 facilities. The 
cameras give an excellent field 
of view and can be installed with 
the plant at full power. Their 
shielding should protect the 
commercially-available 
electronic components for a 
minimum of four years. This 
system will significantly reduce 
maintenance costs over existing 
systems. The reactor vault 
camera accommodates the co- 
installation of a core discharge 
monitor detector atop the 
camera shield. In November 
1996, the CSSP assisted the 
IAEA with the installation of its 
new cameras at Wolsong Unit 2 
in the Republic of Korea. 


Officials of the Korean 
Technology Centre for Nuclear 
Control initiated discussion with 
the CSSP with a view to 
achieving cooperation in 
development of technology 
applicable to CANDU 
safeguards. Both agencies are 
concerned with achieving a 
reduction in the investment of 
inspection person-days by the 
IAEA. 


Physical Security 

The AECB ensures the 
development and 
implementation by licensees of 
effective physical protection 
measures for Canadian nuclear 
facilities and nuclear material in 
accordance with regulations 
made pursuant to the Atomic 
Energy Control Act. During the 
reporting period, AECB staff 
conducted 10 in-depth annual 


security inspections at Canadian 
nuclear facilities to verify 
compliance with the Physical 
Security Regulations, SOR/83-77. 
Several follow-up inspections 
were undertaken to ensure that 
licensees were taking 
appropriate corrective action. 
Additionally, there were 74 Inner 
Area Authorizations and 17 
Security Guard Notices issued 
pursuant to regulatory 
requirements. 


AECB staff monitored three 
security exercises conducted by 
licensees and their respective 
off-site response forces. These 
exercises evaluate the validity of 
licensee contingency plans and 
the licensee’s competence to 
handle adequately emergencies 
initiated by a security incident. 


The AECB, in conjunction 
with DFAIT, ensures that 
measures for the physical 
protection of nuclear materials 
in Canada are consistent with 
Canada’s international 
obligations, specifically the 
Convention on the Physical Protection 
of Nuclear Material (IAEA: 
INFCIRC/274). Among other 
requirements, this convention 
sets minimum levels of physical 
protection for international 
transport of nuclear material. 


AECB staff continued to 


participate in efforts by the IAEA 


and G7 nations to combat the 
illicit trafficking in nuclear 
materials and radioactive 
substances. The AECB serves as 
the official Canadian point-of- 
contact for the IAEA Illicit 
Trafficking Database. 


In response to growing 
international concerns with the 
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regulatory framework supporting 
the physical security of nuclear 
facilities, the IAEA has 
developed an International 
Physical Protection Advisory 
Service. During the reporting 
period, AECB staff participated 
as cost-free experts on the first 
two such missions, one to 
Bulgaria as mission leader and 
one to Slovenia as a team 
member. 


International Activities 


The First IAEA Meetings 


The scope of international 
discussions on nuclear safety 
has grown in recent years, 
reflecting increased post- 
Chernobyl concern about trans- 
frontier risks. The experience 
and expertise of the AECB give 
Canada a major influence in the 
development of international 
safety guidelines. 


AECB staff participates in 
activities of the International 
Atomic Energy Agency (IAEA), 
the International Commission 
on Radiological Protection 
(ICRP), the United Nations 
Scientific Committee on Effects 
of Atomic Radiation 
(UNSCEAR), the Nuclear Energy 
Agency (NEA) of the 


Organization for Economic Co- 
operation and Development, 
and other international 
organizations concerned with 
the peaceful uses of nuclear 
energy. 


AECB staff continued its 
ongoing involvement in 
committees, working groups and 
technical meetings that dealt 
with a wide range of topics, 
which included: the finalization 
of an international convention 
on nuclear safety that came into 
force on October 24, 1996; the 
drafting of an international 
convention on the safety of 
radioactive waste and spent fuel 
management; preparation of 
inspection practices for nuclear 


36 


power reactors; issues with 
respect to planning for nuclear 
emergencies; preparation and 
revision of safety codes and 
standards for nuclear facilities, 
and for radiation and 
environmental protection and 
training in the nuclear industry; 
and review of the international 
regulations for safe transport of 
radioactive materials. 
Additionally, staff continued to 
provide the IAEA with computer 
programming assistance for its 
transportation database. 


During the reporting period, 
AECB staff provided technical 
assistance to the South Korean 
regulatory agency with respect 
to the Canadian-designed 
Wolsong reactor; to the 
Romanian regulatory agency 
concerning the Cernavoda 
nuclear generating station; to 
Indonesia in regard to 
regulatory expertise; and to 
Thailand with respect to the 
development of nuclear 
regulations. 


AECB staff also took part in 
an international review of the 
Waste Isolation Pilot Plant 
(WIPP) in the United States. This 
review was done under the joint 
auspices of the NEA and the 
IAEA and was chaired by an 
AECB staff member. 


The AECB, together with a 
sister agency in Sweden, co- 
hosted an international 
symposium on protection of the 
environment. 


The AECB is actively involved 
in the exchange of nuclear safety 
and regulatory information with 
other foreign regulators, and has 
formal agreements on such 
matters with the American, 
Argentine, British, Chinese, 
French, German, South Korean, 
Swiss, Romanian and Russian 
nuclear regulatory agencies. The 
AECB is also a member of the 
CANDU regulators group, set up 
under the auspices of the IAEA, 
to verify safety activities in 
countries that have CANDU 
reactors in operation or under 
construction. 


During the reporting period, 
AECB staff continued to meet 
regularly with regulators from 
the UK, USA and France on the 
use of computerized 
instrumentation, and control 
and protection systems. The 
participants in these meetings 
are now preparing a consensus 
report on regulatory assessment 
of safety-critical software. 
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Public Information 


Public Information Then and Now 


The role of the AECB with ee to public Pe Has ; 
changed drastically since its inception in 1946. In the photo 
above, protesters picket the Board's offices in 1978 demanding 
freer access to information on nuclear safety. Today, the AECB 
has an active information program and ey consults a 
public on regulatory matters. — . 


In ile early years, the Board's role was that of an nee 
“gatekeeper”, controling and limiting the access to information 


_ forthe purposes of national security. The Atomic Energy Control Act … 


of 1946 gave the Board the authority, subject to the ee Of = 
a the Governor in Council, to make regualtions: 


for the purpose of keeping secret Den respecting the pene 
ne and application of, and research and investigations with respect to, 
atomic energy, as in the opinion of the Board, the public interest may 
require’ (Atomic Energy Control Act, 1946, c.37, 9(e)) 


Secrecy was the dominant philosophy until the first Declassification 
Conference involving the USA, the UK and Canada was held in 1947. : 


With this and each subsequent conference, more information with 
bee to atomic energy was released to the public. The 
culmination occurred in 1954, when much “information relating tO. 
raw material production, reactor design and construction, health | 
precautions and medical and biological research was declassified i in 
time for publication” at the UN-hosted First Conference on the 
Peaceful Uses of Atomic Energy, which was held in Geneva in 1955. 


While during the 60s and 70s the AECB began producing more 


papers, reports, news releases, and other materials geared to inform 


the public, it wasn’t until March of 1985 that it decided that minutes 
from its Board meetings, dating back to 1946, be made public. — 
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Information services are 
provided by the Office of Public 
Information (OPI), which 
responds to enquiries from the 
public and the news media, and 
issues news releases, notices 
and information bulletins. The 
OPI also publishes information 
about the AECB's regulatory 
role, responsibilities and 
mission-oriented research, as 
well as reports prepared by the 
Board's Advisory Committees. A 
full-time staff of nine is devoted 
to dealing with enquiries, orders 
for publications and other 
information materials, and 
communications initiatives. 


A catalogue of publications is 
published annually. Anyone may 
have their name placed on the 
mailing list to receive this 
publication, as well as news 
releases, consultative 
documents (proposed 
regulations, policies and 
guides), the quarterly regulatory 
journal Reporter, the Annual 
Report, and Board meeting 
minutes and related documents. 


During the reporting period, 
the OPI received 1,877 
individual requests for 
documents and videos, and sent 
out 20,643 items in response. 
There were 41 new publications 
added to the catalogue, and 18 


research reports were made 
available. The OPI issued 27 
news releases, and dealt with 
over 350 news media contacts. 


Three years ago, the AECB 
launched a new information 
bulletin in the Durham region 
of Ontario to inform the local 
public of the radiation exposure 
from the operation of the nearby 
Pickering and Darlington nuclear 
generating stations. The 
Radiation Monitor is updated and 
produced every three months by 
the AECB, and published in 
local newspapers. 


In 1996, the five-member 
Board continued its practice of 
having meetings in communities 
that have a special interest in 
one or more nuclear facilities, 
visiting Saint John, New 
Brunswick (Point Lepreau 
Nuclear Generating Station), 
and Oshawa, Ontario (Pickering 
and Darlington Nuclear 
Generating Stations). Public 
interest in the Board's decision- 
making process has increased in 
recent years, and the dispatch of 
related documentation has 
become a sizable function. The 
OPI now handles all requests for 
Board meeting documentation, 
and maintains mailing lists for 
persons interested in 
documents on some or all of the 
subject matter with which the 
Board deals. 


The OPI has also continued 
to expand its public notification 
and consultation activities 
related to the Board's regulatory 
and licensing process. Proposals 
for licensing actions are 
routinely distributed to local 
officials and interested groups 
and organizations. Through 


notices published in local 
media, the public is also given 
opportunities to make its views 
known. Any comments received 
are taken into consideration in 
the Board's decision making. 


The AECB expanded its 
presence on the “Information 
Highway” by further developing 
its bilingual site on the World 
Wide Web. The Web site 
consists of an array of 
information about the Board, 
several AECB publications, and 
links to other nuclear-related 
Web sites. The AECB Web site is 
located at the following address: 
http://www.gc.ca/aecb. 


The Office of Public 
Information may be reached, 
toll-free, by calling 1-800-668- 
5284. The regular phone number 
is (613) 995-5894, and the fax 
number is (613) 992-2915. 
Address for electronic mail on 
public information matters is: 
info@atomcon.gc.ca. 
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Corporate Administration 


First Financial Statement of the AECB 


Cost Recovery 

The AECB recovered 80% of 
its $37.5 million recoverable 
licensing costs through fees 
charged for licences and 
permits. In addition, costs of 
$4.0 million were incurred to 
licence publicly-funded health 
care institutions, educational 
institutions and federal 
departments. As these 
organizations are exempted 
from the fees, their licensing 
costs are covered by 
Parliamentary appropriation. 


All AECB funding is voted by 
Parliament. The funds recovered 
through fees are returned 
directly to the Consolidated 
Revenue Fund. 


Emergency Preparedness 
The AECB must be prepared 
for emergencies involving AECB 
licensed facilities, radioactive 
materials located outside of 
licensed facilities, or nuclear 
facilities outside of Canada that 
could affect the citizens or 
environment of Canada. In this 
capacity, the AECB must 
co-operate with its licensees, 
provincial and federal 
government agencies, and 
international organizations. 


One area of federal co- 
operation involves the Federal 
Nuclear Emergency Plan 
(FNEP), which is led by Health 
Canada. The FNEP would be 
activated if federal support to a 
Canadian province or a foreign 
country was required as a result 
of any domestic, trans-boundary 
(Canada/United States) or 
international incident. The 
AECB is a core member of each 
of the FNEP's four 
organizational groups 
(Coordination, Operations, 
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Technical Advisory and Public 
Affairs), and participates in 
emergency planning activities 
with other FNEP core agencies. 


One area of international co- 
operation is the arrangement 
that the AECB and the United 
States Nuclear Regulatory 
Commission have to notify each 
other of significant events 
occurring in their respective 
jurisdictions, and to exchange 
information on those events. 
This arrangement is regularly 
tested when actual or simulated 
events (ier exercises) occur 


The AECB operates a duty 
officer program whereby anyone 
can seek emergency 
information, advice or 
assistance from the AECB, 
24-hours a day, for incidents 
involving the actual or potential 
release of radioactive materials 
to the environment. During the 
reporting period, the AECB Duty 
Officer received calls for 165 
separate occurrences: 53 for 
actual or potential incidents, 23 
for simulated incidents, 25 for 
AECB administrative 
requirements and 64 for non- 
emergency items. 


The AECB participates in 
simulated incidents to check its 
emergency response capability 


and enhance its knowledge. 
During the reporting period, 
staff participated in one AECB- 
exclusive emergency exercise, 
one international exercise 
sponsored by the Nuclear 
Energy Agency of the 
Organization for Economic 
Co-operation and Development, 
and 23 checks of the AECB Duty 
Officer communications system. 
In addition, Board project 
officers, located at nuclear 
generating stations in Canada, 
participated in several licensee 
emergency drills at each site. 


During the reporting period, 
the AECB continued 
implementation of a new 
emergency response plan. It is 
expected that full 
implementation should be 
completed by mid-1997. 


Plans for fiscal year 1997-98 
are to continue implementation 
of the new emergency response 
plan, increase AECB 
participation in drills and 
exercises, enhance operational 
effectiveness of the emergency 
operations centre, and work with 
federal and provincial agencies 
and licensees in improving 
overall nuclear emergency 
preparedness in Canada. 


Training Centre 

The AECB’s Training Centre is 
responsible for developing and 
delivering training programs for 
AECB staff and for selected 
representatives of foreign 
regulatory organizations. These 
responsibilities are assigned to 
the Corporate Training Unit and 
the Foreign Training Unit, 
respectively. 


During the reporting period, 
the Corporate Training Unit 
(CTU) delivered 159 customized 
training courses, resulting in 
1084 person-days of training, 
and coordinated 156 courses 
from external sources. The Unit 
was also a major participant in 
training AECB staff for the 
Project 96 initiative, and 
continued the development and 
documentation of the Unit’s 
operational procedures. 


By coordinating courses on 
Activity-based Work Plans and 
Budgets, the CTU assisted staff 
in responding to initiatives 
resulting from Project 96 
recommendations. The results 
of the work plans will enable the 
Unit to better plan and respond 
to the future training 
requirements of AECB staff. 
Since the forecasting of training 
requirements is now mandatory 
in advance of a fiscal year, the 
CTU will be able to plan training 
activities further ahead than in 
previous years. 


The CTU continued its 
development of training 
materials that are available from 
the desktop. 


In response to the new 
Nuclear Safety and Control Act, the 
CTU will be developing training 
modules on the diverse 
implications of the Act for the 
AECB. These modules will be 
customized for various job 
families. It is anticipated that 
much of the Unit’s work in the 
next fiscal year will be driven by 
the new Act, and by the 
implementation of Project 96 
recommendations. 
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During the reporting period, 
the Foreign Training Unit (FTU) 
continued to assist the 
Romanian regulatory body by 
coordinating the provision of an 
on-site licensing and safety 
compliance advisor at 
Romania's Cernavoda Nuclear 
Power Plant. The FTU also 
developed and delivered four 
major training programs for 
regulators from Korea, Thailand 
and the Slovak Republic, and 
participated in four scientific 
visits involving representatives 
from China, Egypt and Vietnam. 
Planning for further cooperation 
with the nuclear regulatory 
agencies of Russia, Ukraine and 
Lithuania, took place also. 


In addition to other foreign 
training, a six-month session for 
an eight-person delegation from 
China began and was partially 
delivered during the reporting 
period. This project stemmed 
from a major cooperation 
agreement which was 
negotiated between the AECB 
and the Chinese regulatory 
body. The agreement provides 
for extensive training and expert 
assistance for China over the 
next five years, with the FTU as 
the lead group in the design, 
development and management 
of related activities. 


In 1996-97, the FTU recovered 
costs from commercial contracts 
with foreign regulatory agencies, 
from two contribution 
agreements with the Canadian 
International Development 
Agency (CIDA), under the 
Canadian Nuclear Safety 
Initiative of the Department of 
Foreign Affairs and International 
Trade, and from commercial 
contracts with Canadian 


industries, totalling 
approximately $1.25 million. 


Nuclear Liability 

The AECB is responsible for 
the administration of the Nuclear 
Liability Act, designating nuclear 
installations and, with the 
approval of Treasury Board, 
prescribing the amount of basic 
insurance to be maintained by 
the operator. Annex XII lists the 
designated installations and the 
amounts of basic insurance 
prescribed. 


During the reporting period, 
the AECB continued to assist 
Natural Resources Canada in its 
policy role with respect to the 
Act, and in its review of the Act. 
This review, which was initiated 
by Natural Resources Canada, is 
consistent with renewed interest 
and efforts in the international 
nuclear community toward 
improved legislation and 
international agreements in the 
area of third-party liability. 


Project 96 and Beyond 

The efficient and effective 
discharge of the AECB regulatory 
mandate is clearly linked to the 
management framework which 
prevails in the organization. 
During the previous reporting 
period, the President had 
launched a special initiative, 
Project 96 and Beyond, an extensive 
internal review of the AECB ‘s 
management processes and 
practices, aimed at ensuring that 
the agency operates in an 
optimum fashion. The 
recommendations of Project 96 
and Beyond were submitted to the 
President during the current 
reporting period. The President 
and Executive Committee are in 


the process of reviewing the 
recommendations. 
Implementation of accepted 
recommendations has already 
begun. 


Environmental Assessment 

The Canadian Environmental 
Assessment Act (CEAA) was 
promulgated in January 1995. It 
places a range of obligations on 
the AECB relating to the 
conduct of environmental 
assessments (EA). These 
obligations are clearly defined 
in the CEAA. 


One of the underlying 
principles of the CEAA is that 
the public should be given 
ample opportunity to participate 
in EAs. To support this 
objective, a Public Registry was 
established by the Canadian 
Environmental Assessment 
Agency to provide public access 
to information upon which EAs 
are based. The AECB has 
established electronic links with 
the Agency for the purpose of 
recording information in the 
Public Registry with respect to 
projects for which the AECB is 
required to conduct an EA. All 
such projects are listed in the 
Federal Environmental 
Assessment Index (FEAI), which 
offers the public a single point 
of reference, with electronic 
access, for all EAs conducted by 
federal departments and 
agencies. 


During the reporting period, 
the AECB filed 19 EAs with the 
FEAI: 17 screenings and two 
comprehensive studies. Ten of 
these are completed and nine 
are ongoing. Environmental 
assessments begun under the 
Environmental Assessment and 
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Review Process Guidelines Order 
(EARPGO), the precursor to the 
CEAA, are not registered in the 
PEA: 


The AECB, in concert with 
other federal departments and 
agencies, is working closely with 
the Agency to develop 
appropriate regulations and 
procedures to facilitate the 
application of the CEAA. The 
AECB is also working to 
harmonize its regulatory process 
and its obligations under the 
Atomic Energy Control Act with the 
requirements of the CEAA. 


In 1993, the AECB referred 
plans for the decommissioning 
of four uranium mine tailings 
management areas in the Elliot 
Lake region to the Minister of 
the Environment for review by 
an independent panel under the 
Environmental Assessment and 
Review Process Guidelines Order. The 
panel submitted its report and 
recommendations in June 1996. 
The AECB, in collaboration with 
Natural Resources Canada, 
coordinated the preparation of 
the federal government 
response to the 
recommendations of the panel. 


Near the end of the reporting 
period, the Joint Federal- 
Provincial Panel on Uranium 
Mining Development in 
Northern Saskatchewan 
(appointed under the 
Environmental Assessment and 
Review Process Guidelines Order and 
the Saskatchewan Environmental 
Assessment Act) submitted its 
report and recommendations on 
the McArthur River Project. The 
AECB, in collaboration with 
Natural Resources Canada, 
prepared the federal 


government response to the 
panel's recommendations. 


Financial Statement 

The audited financial 
statement for the fiscal year 
ending March 31, 1997, is shown 
in Annex XIII. 


43 


uoljejnbay sjeayeyy pieog ay} Jo Aeje1es 


uol}eJ}SIUIWpY jUuawssassy pue siskjeuy pue 21243 jan4 uonen6ay sopeay pue je118}9129S au} 
‘[812U89 JOPIIIG e1QUaD JOPIIIG ‘Je1QUaD JOPIJIIG ‘JeJQUaD 10P911q Jo [P12U99 sopaiig 


yer 29 uo}fulppem *D'f 


ue2ung "WY SIMeH “OT uop]!yeW d'f 


= 4 


eIQUN|O) USHUG ELOPIA 


e1]09S CAON ‘2IIIAJJOAA ‘RHOPIA Jo AJISISAIUN onHejUO ‘eMEJO 

Ayisuaniun eipery ‘ydieasay UP920 daqandH eqGenH ‘epeue jo |IuNOD 
JO|JaDUCYD-2I1/\ pue yyeq 10} 21}U97 ‘18187 2JSISAIUN yoieasay [PUOIJEN 
pue juapisaid 10P911q 10122y au} 0} }UPJSISS\ uapisaid 


souleg “yD 


XN0119 “WA Ayie> ‘f'v 


44 


Organization of the AECB | 


Annex Il 


March 31, 1997 


President and Chief Executive Officer 
Advisory Committee on Radiological Protection 
Advisory Committee on Nuclear Safety 


Legal Services Unit 
Medical Liaison Officer 
Official Languages Adviser 


Secretariat 

Secretary of the Board 

Office of Public Information 
Corporate Affairs Division 
Advisory Committee Secretariat 
Training Centre 

Safeguards Division 


Directorate of Reactor Regulation 
Power Reactor Division A 

Power Reactor Division B 

Operator Certification Division 
Studies and Codification Division 


Directorate of Fuel Cycle and Materials Regulation 
Uranium Facilities Division 

Wastes and Impacts Division 

Materials Regulation Division 

Standards and Services Division 


Directorate of Analysis and Assessment 

Safety Evaluation Division (Analysis) 

Safety Evaluation Division (Engineering) 
Components and Quality Assurance Division 
Radiation and Environmental Protection Division 


Directorate of Administration 
Human Resources Division 
Finance Division 

Information Management Section 
Research Division 
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Chairman 
Chairman 


General Counsel 


Director General 


Chief 
Chief 


Director 
Director 


Director General 
Director 
Director 
Director 
Director 


Director General 
Director 
Director 
Director 
Director 


Director General 
Director 
Director 
Director 
Director 


Director General 
Director 

Director 

Chief 

Director 


A.J. Bishop 
A.M. Marko 
A. Pearson 


L.S. Holland 
S. Vlahovich 
J.P. Marchildon 


J.P. Marchildon 
J.P. Marchildon 
H.J.M. Spence 
PJ. Conlon 

J.P. Marchildon 
LP Didyk 

H. Stocker 


J.D. Harvie 
B.R. Leblanc 
B.M. Ewing 
R.A. Thomas 
A.M.M. Aly 


R.M. Duncan 
T.P. Viglasky 
C.M. Maloney 
M. Taylor 
W.R. Brown 


J.G. Waddington 
P.H. Wigfull 

G.J.K. Asmis 

R.L. Ferch 

M.P. Measures 


G.C. Jack 

D. Vermette 
M. Dupéré 
W.D. Goodwin 
H. Stocker 


Annex Ill 
March 31, 1997 


Advisory Committee on 
Radiological Protection 


Dr. A.M. Marko 
(Chairman) 


Dr. D.J. Gorman 
(Vice-Chairman) 


Dr. D.B. Chambers 


Dr. G. Dupras 


Ms. K.L. Gordon 


Dr. J.G. Hall 
Dr. J.R. Johnson 
Mrs. D.P. Meyerhof 


Dr. D.K. Myers 


Mrs. L. Normandeau 
Dr. L. Renaud 


Dr. D.W.O. Rogers 
Dr. J.B. Sutherland 
Mr. M. White 


Dr. R.J. Woods 


Dr. A. Pearson 
(ex officio) 


Mr. M.W. Lupien 
(Scientific Secretary) 


Consultant 
Deep River, Ontario 


Director, Office of Environmental Health and Safety 
University of Toronto 
Toronto, Ontario 


SENES Consultants Ltd. 
Richmond Hill, Ontario 


Chief, Nuclear Medicine 
Hôtel-Dieu de Saint-Jérôme 
Saint-Jérôme, Quebec 


Health Sciences Centre 
Winnipeg, Manitoba 


Professor and Head, Department of Pediatrics 
B.C. Children's Hospital 
Vancouver, British Columbia 


Chief Scientist, Health Protection Department 
Battelle Pacific Northwest Laboratories 
Richland, Washington, U.S.A. 


Radiation Protection Bureau 
Health Canada 
Ottawa, Ontario 


Consultant 
Pembroke, Ontario 


Medical Physics Department 
Hôpital général de Montréal 
Montréal, Québec 


Biomedical Engineering Unit 
Electromed International 
St-Eustache, Quebec 


National Research Council of Canada 
Ottawa, Ontario 


Health Sciences Centre 
Winnipeg, Manitoba 


Safety Management Services, Inc. 
Pickering, Ontario 


Professor Emeritus, Department of Chemistry (Retired) 
University of Saskatchewan 
Saskatoon, Saskatchewan 


Chairman, Advisory Committee on Nuclear Safety 


Atomic Energy Control Board 
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Advisory Committee 
on Nuclear Safety 


Dr. A. Pearson 
(Chairman) 


Dr. A. Biron 


(Vice-Chairman) 


Dr. A.H. Boisset 


Dr. A.E. Collin 


Dr. M. Gaudry 


Dr. PG. Mallory 


Dr. W.J. Megaw 


Mr. A. Natalizio 


Mr. J.A.L. Robertson 


Dri Rogets 


Dr. R. Sexsmith 


Dr. A.M. Marko 
(ex officio) 


Mr. R.J. Atchison 


(Scientific Secretary) 


Consultant 
Deep River, Ontario 


Associate Director 
Centre de recherche en calcul appliqué (CERCA) 
Montréal, Quebec 


Responsible for Environment 
Office of Technology Transfer 
McGill University 

Montréal, Quebec 


Consultant 
Ottawa, Ontario 


Professor of Economics 
Université de Montréal 
Montréal, Quebec 


Consultant 
Peterborough, Ontario 


Professor Emeritus 
York University 
North York, Ontario 


Consultant 
Etobicoke, Ontario 


Consultant 
Deep River, Ontario 


Professor Emeritus of Mechanical Engineering 
Department of Mechanical and Aeronautical Engineering 
Carleton University 

Ottawa, Ontario 


Department of Civil Engineering 
University of British Columbia 
Vancouver, British Columbia 


Chairman, Advisory Committee on Radiological Protection 


Atomic Energy Control Board 
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March 31, 1997 


Medical Advisers 


Dr. O.J. Howell 
Dr. P Hollett 


Dr. DJ. Neilson 


Dr. O.S.Y. Wong 
Dr. D. Barnes 


Dr. J.M. Daly 
Dr. J. Schollenberg 
Dr. M. Taha 


Dr. J. Morais 
Dr. G. Grenier 


Dr. A.A. Driedger 
Dr. M. McQuigge 


Dr. J.B. Sutherland 
Dr. K.D. Jones 


Dr. S.K. Liem 
Dr. V. Trivedi 


Dr. AJ.B. McEwan 
Dr. A.W. Lees 


Dr. A.S. Belzberg 
Dr. J.T.W. Lim 


*Dr. S. Vlahovich 
Dr. PJ. Waight 


LCol. G. Cook 
Mai. R. Nowak 


Dr. A.M. Marko 
Dr. A. Clarke 


Mr. M.W. Lupien 


(Scientific Secretary) 


Newfoundland and Labrador 


Prince Edward Island 


Nova Scotia 


New Brunswick 


Quebec 


Ontario 


Manitoba 


Saskatchewan 


Alberta 


British Columbia 


Health Canada 


Department of National Defence 


Atomic Energy of Canada Limited 


Atomic Energy Control Board 


* AECB Medical Liaison Officer 
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March 31, 1997 


Power Reactor Licences Pin ager 


Facility and Location Type and Number Start-Up Current Licence 
(Licensee) of Units/Capacity Number Expiry Date 
Pickering Generating Station A CANDU-PHW 1971 PROL 4/96 1997.06.30 
Pickering, Ontario 4 x 500 MW(e) 


(Ontario Hydro) 


Bruce Generating Station À CANDU-PHW 1976 PROL 7/96 1998.06.30 
Tiverton, Ontario 4 x 750 MW(e)* 
(Ontario Hydro) 


Pickering Generating Station B CANDU-PHW 1982 PROL 8/96 1997.06.30 
Pickering, Ontario 4 x 500 MW(e) 
(Ontario Hydro) 


Gentilly-2 Nuclear Power Station CANDU-PHW 1982 PER 10/96 1998.10.31 
Gentilly, Quebec 600 MW(e) 
(Hydro-Québec) 


Point Lepreau Generating Station CANDU-PHW 1982 PROL 12/96 1998.10.31 
Point Lepreau, New Brunswick 600 MW(e) 
(New Brunswick Power Corporation) 


Bruce Generating Station B CANDU-PHW 1984 PROL 14/95 1997.10.31 
Tiverton, Ontario 4 x 840 MW(e) 
(Ontario Hydro) 


Darlington Generating Station A CANDU-PHW 1989 PROL 13/96 1998.11.30 
Bowmanville, Ontario 4 x 850 MW(e) 
(Ontario Hydro) 


oo 


MW(e) — megawatt (nominal electrical power output) 

PER — Reactor Operating Licence (Permis d'exploitation de réacteur) 
PHW — pressurized heavy water 

PROL — Power Reactor Operating Licence 


* PROL 7/96 requires the licensee to maintain Unit 2 in an approved shutdown state. 


Research Reactor Licences 


Annex VII 


March 31, 1997 


Rone eee Mua L tease Cumin mo uatnen easly me ai ame Wi Lu mean ane wa enn Met bn nah inouier o Cronin tins ial /hiu mere dats Shit eb eMcegrs ocdal 
Current Licence 


Licensee and Location Type and Capacity Start-Up 

Number 
University of Toronto subcritical 1958 RROL 6/97 
Toronto, Ontario assembly 
McMaster University swimming pool 1959 RROL 1/95 
Hamilton, Ontario 5-MW(t) 
Ecole polytechnique subcritical 1974 PERR 9/95 
Montreal, Quebec assembly 
University of Toronto SLOWPOKE-2 aes RROL 6A/94 
Toronto, Ontario 20-KW(t) 
École polytechnique SLOWPOKE-2 1976 PERR 94/94 
Montreal, Quebec 20-kW(t) 
Dalhousie University SLOWPOKE-2 1976 RROL 17/94 
Halifax, Nova Scotia 20-kW(t) 
University of Alberta SLOWPOKE-2 1977 RROL 18/97 
Edmonton, Alberta 20-kW(t) 
Saskatchewan Research Council SLOWPOKE-2 1981 RROL 19/97 
Saskatoon, Saskatchewan 20-KW(t) 
Royal Military College of Canada SLOWPOKE-2 1985 RROL 20/94 
Kingston, Ontario 20-kW(t) 
kW(t) — kilowatt (thermal power) 
MW(t) — megawatt (thermal power) 
PERR — Research Reactor Operating Licence (Permis d'exploitation de réacteur de recherche) 
RROL — Research Reactor Operating Licence 
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Expiry Date 


19974253 


1997.06.30 


2000.09.30 


1997.06.30 


1997.06.30 


1997.06.30 


2000.06.30 


2000.06.30 


1997.06.30 


Nuclear Research and Test cee 
Establishment Licences 


Chalk River Laboratories 
(AECL) 


Current Licence Number —NRTE 1/96 
Expiry Date — 1998.08.31 


Facility 
NRU Reactor 


NRX Reactor 


Recycle Fuel Fabrication Laboratories 


PTR Reactor 
ZED-2 Reactor 


Universal Cells, Building 234 


Molybdenum-99 Production Facility 


Industrial Materials Processing 
Electron Accelerator 


Pulsed High-Energy Linear 
Accelerator Facility 


Tandem Accelerator 
Superconducting Cyclotron 


Health Physics Neutron Generator 
Waste Treatment Centre 

Fuels and Materials Cells Facility 
Waste Management Areas 


Nuclear Fuel Fabrication Facility, 
Building 405 


Fuel Fabrication Facility, Building 429 


Heavy Water Upgrading Facility 


Description 
Nuclear research reactor, maximum power 135 MW thermal 
Permanently shut down, to be decommissioned 


Fabrication of small quantities of mixed oxide fuel for 
physics tests and demonstration irradiations 


Permanently shut down, to be decommissioned 
Research reactor, less than 200 W thermal 


Three isolation cells for examining radioactive material 
up to 4.9 m in length 


Recovery of Mo-99 


Electron accelerator, 10 MeV, 50 kW beam 


Electron accelerator, 13 MeV, 4.5 kW beam 


15 MeV Tandem accelerator and superconducting cyclotron 


Electrostatic accelerator, 150 KeV 

Treatment of solid and liquid waste 

12 isolation cells for examining radioactive material 
Storage and handling of waste 


Production of low enriched uranium fuel 
for research reactors 


Production of low and high enriched uranium fuel 
for research reactors 


Upgrading of activated heavy water 


(continued on the next page) 


Annex VIII 


Nuclear Research and Test ne es 
Establishment Licences 


Whiteshell Laboratories 
(AECL) 


Facility 


WR-1 


WL Concrete Canister Storage Facilities 
Van de Graaff Accelerator 

14 MeV Neutron Generator 

Active Liquid Waste Treatment Centre 


WL Shielded Facilities 


WL Waste Management Area 


SLOWPOKE Demonstration Reactor 


Whiteshell Irradiator 


Current Licence Number —NRTE 2/96 
Expiry Date — 1998.08.31 


Description 

Organically cooled experimental reactor. Undergoing 
decommissioning, phase | complete, remaining radioactive 
components in long-term storage with surveillance 

Storage of irradiated fuel - 

Proton accelerator, current less than 30 microAmps 

Shut down and mothballed 


Processing of liquid waste 


Post-irradiation examination of fuels, reactor core 
components and other radioactive material. 


Storage and handling of waste 


2 MW pool-type reactor. Permanently shut down, 
to be decommissioned 


Electron beam accelerator, less than | kW, 9.3 MeV 
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Uranium Mine/Mill 


Facility Licences 


Annex IX 


March 31, 1997 


Facility and Location 
(Licensee) 


Kiggavik-Scissons Schultz 
Baker Lake Area 
Northwest Territories 


(Urangesellschaft Canada Limited) 


Cree Zimmer Project 
Saskatchewan 


(Uranerz Exploration and Mining Limited) 


Cigar Lake Project 
Saskatchewan 


(Cigar Lake Mining Corporation) 


McArthur River Project 
Saskatchewan 
(Cameco Corporation) 


Midwest Joint Venture 
Saskatchewan 
(Minatco Limited) 


Cluff Lake 
Saskatchewan 
(Cogema Resources Inc.) 


Key Lake Operation 
Saskatchewan 
(Cameco Corporation) 


McClean Lake Project 
Saskatchewan 
(Cogema Resources Inc.) 


Rabbit Lake Operation 
Saskatchewan 
(Cameco Corporation) 


Licensed Capacity 
or Activity 


ore removal 


ore removal 


underground exploration 


underground exploration 


suspended operations 


2,020,000 kg/a uranium 


5,700,000 kg/a uranium 


construction and 


operation 


6,500,000 kg/a uranium 


kg/a oe kilogram per year 

MFRL — Mining Facility Removal Licence 
MFEL — Mining Facility Excavation Licence 
MFOL — Mining Facility Operating Licence 
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Current Licence 


Number 


MFRL-157-3.3 


MFRL-352-0 


MFEL-152-4.1 


MFEL-168-1 


MFEL-167-0.3 


MFOL-143-6 


MFOL-164-3 


MFOL-170-0.1 


MFOL-162-4 


Expiry Date 


indefinite 


1997209381 


199710731 


1997.06.30 


indefinite 


1998.03.31 


1997-09530 


1998.03.12 


1998.10.31 


(continued on the next page) 


Uranium Mine/ Mill Eee 
Facility Licences 


Facility and Location Licensed Activity Current Licence 
(Licensee) Number Expiry Date 
Stanleigh Mine shut down MFOL-136-6. | 1998.04.30 


Elliot Lake, Ontario 
(Rio Algom Limited) 


Beaverlodge Mining Operations* decommissioning MFDL-340-0. | indefinite 
Beaverlodge, Saskatchewan 
(Cameco Corporation) 


Dawn Lake Project decommissioning MFDL-347-0.1 indefinite 
Saskatchewan 
(Cameco Corporation) 


Denison Mines decommissioning MFDL-349-0 indefinite 
Elliot Lake, Ontario 
(Denison Mines Limited) 


Dubyna Mine* decommissioning MFDL-340-0.1 indefinite 
Uranium City, Saskatchewan 
(Cameco Corporation) 


Panel Mine decommissioning MFDL-346-0 indefinite 
Elliot Lake, Ontario 
(Rio Algom Limited) 


Quirke Mine decommissioning MFDL-345-0 indefinite 
Elliot Lake, Ontario 
(Rio Algom Limited) 


Madawaska Mine decommissioning DA-139-0 indefinite 
Bancroft, Ontario 
(Madawaska Mines Limited) 


DA — Decommissioning Approval 

MFOL — Mining Facility Operating Licence 

MFDL — Mining Facility Decommissioning Licence 
t/a — tonne per year 

t/d _ tonne per day 


* These two facilities are included under the same licence. 


Refinery and Fuel mien 
Fabrication Plant Licences 


Licensee and Location Licensed Capacity Current Licence 
(tonnes/year uranium) Number Expiry Date 
General Electric Canada Incorporated 1,300 (fuel pellets) FFOL-221-5 1998.12.31 


Toronto, Ontario 


General Electric Canada Incorporated 1,200 (fuel bundles) FFOL-222-5 1998.12.31 
Peterborough, Ontario 


Earth Sciences Extraction Company 70 (uranium oxide) FFOL-209-10 1998.11.30 
Calgary, Alberta 


Cameco Corporation 18,000 (UO,) FFOL-224-4 19971221 
Blind River, Ontario 
Cameco Corporation 10,000 (UF,) FFOL-225-3 1997.12.31 
Port Hope, Ontario 2,000 (U) — 
(depleted metal and alloys) 

3,800 (UO,) 

1,000 (ADU) 
Zircatec Precision Industries 1,500 (fuel pellets and bundles) FFOL-223-4 1997.12.31 
Incorporated 


Port Hope, Ontario 


ADU — ammonium di-uranate 

FFOL — Fuel Facility Operating Licence 
U — uranium 

UF, — uranium hexafluoride 

UO, — uranium dioxide 

UO, os uranium trioxide 


Waste Management Licences 


Annex XI 


March 31, 1997 


Facility and Location 
(Licensee) 


Radioactive Waste Operations Site | 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Radioactive Waste Operations Site 2 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Douglas Point Radioactive Waste 
Storage Facility 

Douglas Point, Ontario 

(Atomic Energy of Canada Limited) 


Gentilly-2 Radioactive Waste 
Management Facility 

Gentilly, Quebec 

(Hydro-Québec) 


Gentilly-1 Radioactive Waste 
Storage Facility 

Gentilly, Quebec 

(Atomic Energy of Canada Limited) 


Point Lepreau Solid Radioactive 
Waste Management Facility 

Point Lepreau, New Brunswick 

(New Brunswick Power Corporation) 


Pickering Used Fuel 
Dry Storage Facility 

Pickering, Ontario 

(Ontario Hydro) 


Edmonton, Alberta 
(University of Alberta) 


Port Granby, Ontario 
Newcastle, Ontario 
(Cameco Corporation) 


WFOL — 


Treatment/ 
Type of Waste 


storage of old solid wastes 
from Ontario Hydro 
nuclear generating 
stations (no new waste) 


incineration, compaction and _ 
storage of wastes from Ontario 
Hydro nuclear generating stations 


storage of old solid wastes 
from Douglas Point Generating 
Station (no new waste) 


storage of solid wastes from 
Gentilly-2 Nuclear Power Station 
and old solid wastes from 
Gentilly-1 Nuclear Power Station 


storage of old solid wastes from 
Gentilly-1 Nuclear Power 
Station (no new waste) 


storage of solid wastes 
from Point Lepreau 
Generating Station 


storage of spent fuel 
from Pickering Nuclear 
Power Station 


incineration of low-level 
combustible liquid wastes 

and storage of aqueous and solid 
wastes from the University 

and Edmonton area 


storage of wastes from Cameco 
refinery and chemical treatment of 
drainage and run-off water 


Waste Management Facility Operating Licence 
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Current Licence 


Number 


WFOL-320-9 


WFOL-314-9 


WFOL-332-4 


WFOL-319-8 


WFOL-331-4 


WFOL-318-9 


WFOL-350-1 


WFOL-301-10 


WFOL-338-3.1 


Expiry Date 


indefinite 


19960531 


indefinite 


LOS TARA 


indefinite 


1999 03) 


19981231 


1998100 


indefinite 


(continued on the next page) 


Waste Management Licences 


Annex XI 
Continued 


Facility and Location 
(Licensee) 


Suffield, Alberta 
(Department of National Defence) 


Toronto, Ontario 
(University of Toronto) 


Welcome, Ontario 
(Cameco Corporation) 


Bruce Nuclear Power Development, 
Central Maintenance Facility 
Tiverton, Ontario 

(Ontario Hydro) 


Mississauga, Ontario 
(Monserco Limited) 


Saskatoon, Saskatchewan 
(University of Saskatchewan) 


NPD Waste Management Facility 
Rolphton, Ontario 
(Atomic Energy of Canada Limited) 


Port Hope, Ontario 
(Atomic Energy of Canada Limited) 


Oakville, Ontario 
(Canatom Radioactive Waste Services) 


Port Hope, Ontario 
(Low-Level Radioactive Waste 
Management Office, Pine St. Extension) 


(Floating Locations) 
(Low-Level Radioactive Waste 
Management Office, 
decontamination projects) 


a 
WEOke — 


Treatment/ 
Type of Waste 


storage of old solid wastes from the 
Department of National Defence 


storage and handling of wastes from 
the University and Toronto area 


storage of old wastes from 
previous Cameco Port Hope 
operations and chemical treatment 
of drainage and run-off water 


handling of wastes from 
decontamination of equipment 
and tools, and general 
maintenance activities at BNPD 


storage and handling of wastes 
from the Toronto area 


storage and handling of wastes from 
the University and Saskatoon area 


storage of solid wastes from the 
partial decommissioning program 


storage of wastes from the 
remedial program 


temporary storage of radioisotope 
waste awaiting shipment to 
AECL Chalk River Laboratories 


contaminated soil storage 


decontamination of 
historic waste sites 


Prescribed Substance Licence 
Waste Management Facility Operating Licence 
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Current Licence 


Number 


WFOL-307-6. | 


WFOL-310-11 


WFOL-339-2 


WFOL-323-7 


WFOL-335-4 


WFOL-336-4 


WFOL-342-2.3 


WFOL-344-] 


PSL-205 


PSL-182 


PSL-202 


Expiry Date 


indefinite 
1998.01.31 


indefinite 


1297/0551 


19971251 
1998.01.31 


indefinite 


indefinite 


1997.06.30 
1997.06.30 


1997 11750 


Annex XII 


Nuclear Liability Mere 
Basic Insurance Coverage 


Designated Nuclear Installation (Operator) Basic Insurance 
Bruce Generating Station A (Ontario Hydro) $75,000,000 
Bruce Generating Station B (Ontario Hydro) $75,000,000 
Darlington Generating Station (Ontario Hydro) $75,000,000 
Gentilly-2 Nuclear Power Station (Hydro-Québec) | $75,000,000 
Pickering Generating Station A and B (Ontario Hydro) $75,000,000 
Point Lepreau Generating Station (New Brunswick Power Corporation) $75,000,000 
Port Hope Refinery (Cameco Corporation) $4,000,000 
Port Hope Fuel Fabrication Plant (Zircatec Precision Industries Incorporated) $2,000,000 
Research Reactor (McMaster University) $1,500,000 
SLOWPOKE Reactor (University of Alberta) $500,000 
SLOWPOKE Reactor (Dalhousie University) $500,000 
SLOWPOKE Reactor (Ecole polytechnique) $500,000 
SLOWPOKE Reactor (Saskatchewan Research Council) $500,000 
SLOWPOKE Reactor (University of Toronto) $500,000 
Douglas Point Waste Storage Facility (Atomic Energy of Canada Limited) jo 
Gentilly-1 Waste Storage Facility (Atomic Energy of Canada Limited) À 
Chalk River Laboratories (Atomic Energy of Canada Limited) ; 
Whiteshell Research Laboratories (Atomic Energy of Canada Limited) à 
SLOWPOKE Reactor, Royal Military College (Department of National Defence) . 


* Installation excepted from carrying insurance under Section 32 of the Nuclear Liability Act. 
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Management Report | Annex XIII 


The management of the Atomic Energy Control Board is responsible for the preparation of all 
information included in its annual report. The financial statement has been prepared in accordance with the 
reporting requirements and standards established by the Receiver General for Canada for departmental 
corporations. The financial statement includes estimates that reflect management's best judgements. 
Financial information included elsewhere in the annual report is consistent with the financial statement. 


Management is also responsible for developing and maintaining a system of internal control designed to 
provide reasonable assurance that all transactions are accurately recorded and that they comply with the 
relevant authorities, that the financial statement reports AECB's results of operations and that the assets are 
safeguarded. 


The Auditor General of Canada conducts an independent audit and expresses an opinion on the financial 
statement. 


A.J. Bishop, M.D. G.C. Jack 
President Director General of Administration 


Ottawa, Canada 
June 9, 1997 
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Auditor's Report Rare 


To the Atomic Energy Control Board 
andthe 
Minister of Natural Resources Canada 


| have audited the statement of operations of the Atomic Energy Control Board for the year ended March 31, 
1997. This financial statement is the responsibility of the Board’s management. My responsibility is to 
express an opinion on this financial statement based on my audit. 


I conducted my audit in accordance with generally accepted auditing standards. Those standards require that 
[ plan and perform an audit to obtain reasonable assurance whether the financial statement is free of 
material misstatement. An audit includes examining, on a test basis, evidence supporting the amounts and 
disclosures in the financial statement. An audit also includes assessing the accounting principles used and 
significant estimates made by management, as well as evaluating the overall financial statement 
presentation. 


In my opinion, this financial statement presents fairly, in all material respects, the results of operations of the 
Board for the year ended March 31, 1997, in accordance with the accounting policies set out in Note 2 to the 
financial statement. 


mee 


John Wiersema, CA 
Assistant Auditor General 
for the Auditor General of Canada 


Ottawa, Canada 
June 9, 1997 
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Statement of Operations for Ane 
the Year Ended March 31, 1997 


Expenditure 1997 1996 
Operations 
Salaries and employee benefits $30,478,634 $29,215,747 
Professional and special services 7,802,528 7,439 397 
Accommodation 3,693,980 . 3:025,055 
Travel and relocation 2,840,544 2,710,598 
Furniture and equipment 1,632,105 1,394,138 
Utilities, materials and supplies 857,890 1507455 
Communication Lota? 804,147 
Information 315518 4529712 
Board Members’ expenses 348,538 288,662 
Repairs 189,982 186,910 
Equipment rentals 114,798 108,786 
Miscellaneous 34,783 27,106 
49,124,437 46,973,713 
Grants and contributions 
Safeguards Support Program 502,166 497,850 
Other 147,585 141,740 
649,751 639,590 
49,774,188 47,613,303 
Non-tax revenue 
Licence fees 30,072,647 27,923,061 
Design assessment for foreign sales 2,678,326 1,825,877 
Foreign training 1,248,243 985,635 
Refunds of previous years’ expenditure 193,061 164,049 
Capital assets disposal Ast 33 18,199 
Fines and penalties 2,650 4,229 
Miscellaneous 14,374 1,960 
34,213,434 30,923,010 
Net cost of operations (Note 3) $15,560,754 $16,690,293 


The accompanying notes are 
an integral part of this statement. 


Approved by: 
J. Bishop, M.D. 
President Director General of Administration 
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Notes to the pat 
Statement of Operations 


1. Authority, Objective and Operations 


The Atomic Energy Control Board (AECB) was established in 1946, by the Atomic Energy Control Act. It is a 
departmental corporation named in Schedule II to the Financial Administration Act and currently reports to 
Parliament through the Minister of Natural Resources Canada. 


The objective of the AECB is to ensure that nuclear energy in Canada is only used with due regard to 
health, safety, security and the environment, and to support Canada’s participation in international measures 
to prevent the proliferation of nuclear weapons. The AECB achieves this objective by controlling the 
development, application and use of nuclear energy in Canada, and by participating on behalf of Canada in 
international measures of control. 


The AECB administers the Nuclear Liability Act, including designating nuclear installations and prescribing 
basic insurance to be carried by the operators of such nuclear installations, and the administration of 
supplementary insurance coverage premiums for these installations. The sum of the basic insurance and 
supplementary insurance totals $75 million for each designated installation (see Note 10). The number of 
installations requiring insurance coverage is 14. 


The AECB's expenditure is funded by a budgetary lapsing authority. Revenue, including licence fees, is 
deposited to the Consolidated Revenue Fund and is not available for use by the AECB. Employee benefits are 
authorized by a statutory authority. 


On April 1, 1990, the AECB Cost Recovery Fees Regulations came into effect. The general intent of these 
regulations is the recovery of all operating and administration costs of the AECB’s regulatory activities 
relating to the commercial use of nuclear energy from the users of such nuclear energy. Educational 
institutions, publicly funded non-profit health care institutions and federal government departments are 
exempt from these regulations. The AECB costs associated with exempt organizations and costs related to 
its international safeguards and import/export activities are to remain as a cost to the Government. 


Fees for each licence type have been established based on the AECB's cost of carrying out its regulatory 
activities. These include the technical assessment of licence applications, compliance inspections to ensure 
that licensees are operating in accordance with the conditions of their licence, and the development of 
licence standards. Revised fees were implemented on August 21, 1996 and continue to be based on 1992/93 
regulatory activities. 


On March 20, 1997, the federal Nuclear Safety and Control Act received Royal Assent. It will replace the 
Atomic Energy Control Act, but will not come into effect until proclamation by order of the Governor in Council, 
which must await the development and approval of regulations that will be applied under the new statute. It 
is anticipated that this will be completed by mid-1998. On proclamation of the new Act, the AECB will 
become the Canadian Nuclear Safety Commission (CNSC). 


The Nuclear Safety and Control Act mandates the CNSC to establish and enforce national standards in the 
areas of health, safety and environment. It establishes a basis for implementing Canadian policy and fulfilling 
Canada’s obligations with respect to the non-proliferation of nuclear weapons. Enactment will also provide 
CNSC compliance inspectors with enforcement powers along with penalities for infractions in line with 
current legislative practices. The CNSC will be a court of record with powers to hear witness, take evidence 
and control its proceedings. It will be empowered to require financial guarantees, to order remedial action in 
hazardous situations and to require responsible parties to bear the costs of decontamination and other 
remedial measures. As well, the Nuclear Safety and Control Act provides for the recovery of costs of regulation 
from persons licensed under the Act. 


2. Significant Accounting Policies 


The statement of operations has been prepared in accordance with the reporting requirements and 
standards established for departmental corporations by the Receiver General for Canada. The most 
significant accounting policies are as follows: 
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Notes to the 


Annex XIII 
Continued 


Statement of Operations 


a) Expenditure recognition 


Expenditures are recorded on an accrual basis in the year they are charged to the Board's 
appropriation, with the exception of employee termination benefits and vacation pay which are 
recorded on a cash basis. 


b) Revenue recognition 


Licence fees are recorded as revenue on a straight-line basis over the life of the licence (normally one 
or two years), except for licence fees regarding an application for a construction approval of a nuclear 
reactor in which case it is recognized over the period of the work performed by the AECB. 


Revenue for foreign training and design assessment for foreign sales is recognized over the period 
of the work performed by the AECB. 


Refunds of previous years’ expenditure are recorded as revenue when received and are not 
deducted from expenditure. 


c) Capital purchases 


Acquisitions of capital assets are charged to operating expenditure in the year of purchase. 


d) Related party transactions 


The Corporation enters into transactions with other Government departments, agencies and 
Crown corporations in the normal course of business. Estimates of amounts for services provided 
without charge by Governement departments are included in expenditure and are measured at cost. 


e) Contributions to superannuation plan 


AECB employees participate in the superannuation plan administered by the Government 
of Canada and contribute equally with the AECB to the cost of the plan. Contributions by the AECB 


are charged to expenditure when disbursed. 


* Funds not available for use in the year. 
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f) Reclassification of comparative figures 
Certain 1996 comparative figures have been reclassified to conform with the presentation adopted 
in1997. 

3. Parliamentary Appropriations 1997 1996 
Vote 20 — Atomic Energy Control Board $43,611,530 $43,194,000 
Less: Frozen allotment* 41,068 2,074,699 

Lapsed 2,840,369 2,031,079 

40,730,113 39,088,222 

Add: Statutory contributions to employee benefit plans 3,831,000 e000 

Total appropriations used 1456104105 42,499,222 
Add: Services provided without charge by other 

Government departments: 

Accommodation 3,387,140 3,414,005 

Employee benefits 1,476,000 1,424 088 

Other 349,935 275,988 

2, 213,075 np OS! 

49,774,188 47,613,303 

Less: Non-tax revenue 34,213,434 30,923,010 

Net cost of operations 9159605754 $16,690,293 


Annex XIII 
Statement of Operations 
4. Accounts Receivable 1997 1996 
As of March 31 the amounts for accounts receivable 
are as follows: 
Licence fees $371,124 $738,323 
Design assessment for foreign sales 588,921 836,867 
Foreign training 230,771 481,932 
$1,190,816 62057122 


5. Licence Fees — Deferred Revenue 


As of March 31, 1997, there are unearned licence fees received in the amount of $20,364,094 


(1996 — $17,390,371). 

6. Liabilities 
As of March 31 the amounts of liabilities are as follows: 
Accounts Payable and Accrued Liabilities 


Salaries payable 
Contractors holdbacks 


Total accounts and salaries payable 


Vacation pay 
Employee termination benefits 


Total other liabilities 


Total liabilities 


1997 


$4,723,021 
1,245,935 


332,424 
6,301,380 


2,017,877 


2,236,413 
4,254,290 


$10,555,670 


1996 


$4,282,540 
1,138,325 


244,558 
5,665,423 


1619595 


22692958 
4,032,553 


$9,697,976 


The costs represented by contractors holdbacks, accounts and salaries payable are reflected in the 


statement of operations. 


Liabilities for vacation pay and employee termination benefits are not reflected in the statement of 


operations. 


7. Licences Provided Free of Charge 


The value of licences provided free of charge to educational institutions, publicly funded non-profit 
health care institutions and federal Government departments for the year ended March 31, 1997 amounted to 


$2,315,150 (1996 — $2,384,663). 
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Notes to the Castel 
Statement of Operations 


8. Contingent Liabilities 


At March 31, 1997, the AECB was defendant in a lawsuit amounting to $250,000. The lawsuit seeks 
damages for breach of statutory duties related to radioactively contaminated soil. The plaintiffs have not 
taken any action in this litigation for the past several years. Therefore, no provision has been made in the 
accounts for this contingent liability. Any settlement resulting from the resolution of this case will be paid 
from the Consolidated Revenue Fund. 


9. Related Party Transactions 


* The AECB is related to Atomic Energy of Canada Limited (AECL) by virtue of common ownership by the 
Government of Canada. 


AECB administers a special program for research and development in support of the safeguards program 
of the International Atomic Energy Agency. Atomic Energy of Canada Limited is the major contractor for this 
work by virtue of a contract that expires on March 31, 1999 which calls for annual payments of up to 
$2.3 million a year. For 1997, AECB paid $1,094,584 (1996 — $1,280,627) to AECL under this program. 


The AECB undertook a project to conduct special safety and licensability assessments of new nuclear 
facility designs which AECL plan to sell on the foreign market. The cost of the review was recovered from 
AECL in accordance with the terms of the contract which expired in 1997. For 1997, the AECB recognized 
revenue of $2,678,326 (1996 — $1,825,877) from this project. 


This year, the AECB commenced a new project at the request of AECL to develop, deliver and administer 
regulatory services for a period of five years for Chinese and Korean regulatory staff. In accordance with the 
terms of the contract, the cost of the service is recovered from AECL at a rate of $1,000,000 per year. For 1997, 
the AECB recognized revenue of $665,368 from this project. 


10. Nuclear Liability Reinsurance Account 


Under the Nuclear Liability Act, all premiums paid by the operators of nuclear installations for 
supplementary insurance coverage are credited to a Nuclear Liability Reinsurance Account in the 
Consolidated Revenue Fund. Any claims against the supplementary insurance coverage are payable 
out of the Consolidated Revenue Fund and charged to the Account. There have been no claims against 
or payments out of the Account since its creation. The balance of the Account as at March 31, 1997, 
is $545,821 (1996 — $544,321). 


The supplementary insurance coverage provided by the Government of Canada under the Nuclear Liability 


Act, as of March 31, 1997, is $590,000,000 (1996 — $590,000,000). Insurance coverage, by the Government of 
Canada, also includes a class of risks excluded as a liability of the principal insurers. 
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Annexe XIII 


Recettes et cout d’exploitation par activité pour i 
l'exercice terminé le 31 mars 1997 


Pl 


1997 1996 
Permis Valeur totale 
exempts de des Coût Coût 
Recettes droits permis et des d'exploitation d'exploitation 
autres recettes 

Activités de réglementation 
Réacteurs nucléaires et usines d'eau lourde 19 891 556$ —$ 19 891 556$ 24 186 903S 24 690 058$ 
Réacteurs de recherche 16 200 146 609 162 809 497 643 410 832 
Établissements de recherche et d'essais nucléaires 1 699 795 — 1 699 795 1 921 062 1 660 475 
Mines d'uranium SANTE CGUIS — SO 1 3 182 038 3 889 506 
Installations de combustibles nucléaires 860 086 — 860 086 926 934 905 045 
Substances réglementées 24 994 40 020 65 014 139 415 233.221 
Accélérateurs ST 317 435 434 776 551410 332 564 
Radio-isotopes 21028022 1 662 156 4 483 79] 1152622 6 724 581 
Transports 177 958 18 228 196 186 634 003 481 410 
Gestion de déchets et déclassement 1280855 114052 1 400 407 1 769 416 1 630 847 
Dosimétrie 3 Wel 2 16 650 19 762 143216 | esta fe) 
Importations/exportations — — — 402 340 321 939 

20072677 25125150 32 381197 41 893 477 41 455 599 
Activités générales 
Evaluation de la conception pour les ventes à l'étranger 2 678 326 — 2 678 326 4 993 927 3552210 
Formation de stagiaires étrangers ] 248 243 — ] 248 243 1 178 405 1 082 210 
Autres activités 214 218 — 214218 | 708 379 [eR 5 

4 140 787 — 4 140 787 7 880 711 6 157 704 

Total 34 213 434$ ABAIGUE 36 528 5845S 49 774 18858 AIG 3025 
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Fa E Atomic Energy Commission de contrôle 
Control Board de l'énergie atomique 


The Honourable Ralph Goodale 
Minister of Natural Resources Canada 
Ottawa, Ontario 


Sir 


| have the honour to present to you the attached Annual Report of the Atomic Energy 
Control Board for the year ending March 31, 1998. This report has been prepared and 
is submitted in accordance with the Atomic Energy Control Act, section 21(1). 


On behalf of the Board, 


Af 7th 


Agnes J. Bishop, M.D. 
President 
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Mission 


The Atomic Energy Control Board’s mission is 

to ensure that the use of nuclear energy in Canada 
does not pose undue risk to health, safety, security and 
the environment. 
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President’s Message 


The past year was one of major change for the 
Atomic Energy Control Board (AECB), with particular 
emphasis being placed on the development of new 
regulatory instruments and improvements in the 
management of its operations. 


In March 1997, the Nuclear Safety and Control Act 
received Royal Assent. This new legislation will replace 
the Atomic Energy Control Act, which is now more than 
50 years old. A major effort during the year has been 
the preparation of regulations and regulatory guidance 
documents to ensure the effective implementation of 
this legislative change. In mid-June, the AECB 
published a set of 10 draft regulations for public and 
industry comments. Meetings were also held with 
major licensees and with several government 
departments to provide further information on the 
proposed new regulations and to assist them in 
preparing their comments. At the end of the reporting 
period, all the submissions received during the initial 
consultation process had been reviewed, and revised 
versions of the draft regulations were being prepared 
for publication in Part I of the Canada Gazette, which will 
provide another opportunity for public comment. It is 
anticipated that the regulations will be approved in 
time for the new Act to be proclaimed and to come 
into force in early 1999. 


During the reporting period, we continued to 
implement the recommendations stemming from the 


thorough review of the AECB’s internal management 
policies and practices, which was completed in 1996. 
Some of the major initiatives that were undertaken 
during the year include the adoption of an activity- 
based planning and budgeting system beginning in 
fiscal year 1997-98, development of a strategic plan, 
and the launching of a complete reform of human 
resources policies and programs. We also continued 
work to develop a core set of fundamental corporate 
documents on the AECB’s mandate, corporate values, 
priority-setting and work management systems. 


We also took steps during the year to improve the 
AECB’s leadership and management, in order to 
increase its regulatory effectiveness. In October, | 
announced major organizational changes to help the 
AECB respond better to the challenges and pressures 
the organization must meet in the coming years. The 
changes reflect the need to place greater emphasis on 
integrated assessment of the performance of nuclear 
facilities, on establishing standards for environmental 
radiation protection, on developing corporate 
documentation, and on managing our external 
relationships and communications. These 
organizational changes took effect on January 1, 1998. 


In parallel with these structural changes, we also 
introduced measures to better utilize our human 
resources through a more effective teamwork 
approach to managing our work. We are giving 
increased emphasis to strategic planning, project 
management, and to performance and accountability 
at all levels. 


| am confident that the changes and initiatives 
undertaken during the last year will help the AECB, 
and the Nuclear Safety Commission that will replace 
it upon proclamation of the Nuclear Safety and Control 
Act, to ensure effective implementation of the new 
legislative and regulatory regime, thereby continuing 
Canada’s strong central regulatory control over 
nuclear technology. 


Agnes J. Bishop, MD. 


Introduction 


This, the fifty-first annual report of the Atomic 
Energy Control Board (AECB), is for the year ending 
March 31, 1998. 


The Atomic Energy Control Board was 
established in 1946 by the Atomic Energy Control Act. It 
is a departmental corporation, named in Schedule II 
of the Financial Administration Act. The AECB reports to 
Parliament through a designated Minister, currently 
the Minister of Natural Resources Canada. 


The mandate of the AECB is to ensure that the 
use of nuclear energy in Canada does not pose an 
undue risk to health, safety, security, and the 
environment. This mandate extends to the control of 
the import and export of nuclear materials and other 
prescribed substances, equipment and technology, 
and involvement in Canada’s participation in 
international activities related to the Treaty on the Non- 
Proliferation of Nuclear Weapons. 


The AECB achieves its mandate through 
regulations and a comprehensive licensing system 
which covers nuclear facilities, nuclear materials and 
other prescribed substances and equipment, and the 
certification of domestic and foreign transport 
package designs. This licensing system, which 
operates on a cost recovery basis, is administered so 
that the concerns and responsibilities of federal and 
provincial government departments in such areas as 
health, environment, transport, and labour are taken 
into account. 


The AECB also contributes to international 
agencies and, through co-operation agreements, 
assists other countries in improving their regulatory 
controls over nuclear materials and facilities. 
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Organization 


The Board 


The AECB is constituted as a corporate body with 
five members, four of whom are appointed by the 
Governor in Council. 


During the reporting period, Dr. Agnes J. Bishop 
was President of the Board and Chief Executive 
Officer, and Dr. Arthur J. Carty was a Board member 
by virtue of his position as President of the National 
Research Council of Canada. Other Board members 
were Dr. Yves M. Giroux, Dr. Christopher R. Barnes 
and Dr. Kelvin K. Ogilvie. The composition of the 
Board is shown in Annex I. 


The Board functions as a quasi-judicial decision- 
making body. It makes licensing decisions for major 
nuclear facilities, and sets policy direction on matters 
relating to health, safety, security and environmental 
issues affecting the Canadian nuclear industry. The 
Board met 10 times between April 1, 1997, and 
March 31, 1998: seven meetings were held at the 
AECB headquarters in Ottawa; the others were in 
Saskatoon, Saskatchewan, in Kincardine, Ontario, 
and in Oshawa, Ontario. 


Independent Advisors 


Through the President, the Board receives advice 
from a Legal Services Unit composed of legal experts 
provided by the Department of Justice; two 
independent committees — the Advisory Committee 
on Radiological Protection and the Advisory 
Committee on Nuclear Safety — composed of 
technical experts from outside the AECB; and a 
medical liaison officer who represents the Group of 
Medical Advisers 


The Advisory Committee on Radiological 
Protection (ACRP) and the Advisory Committee on 
Nuclear Safety (ACNS) provide advice on generic 
issues and are not involved with licensing activities. 
During the reporting period, the Committees met in 
plenary sessions a total of five times. In addition, 
Committee working groups met a total of 21 times. 
Annexes III and IV list the members of the 
two Advisory Committees. 


The Group of Medical Advisers is composed of 
senior medical professionals nominated by the 
provinces, Atomic Energy of Canada Limited, the 
Department of National Defence, and Health Canada, 
who are appointed as Medical Advisers by the Board 
pursuant to the Atomic Energy Control Regulations. 
During the reporting period, the Group did not meet, 
but its working groups met a total of five times on 
matters relating to the medical aspects of ionizing 
radiation. Annex V lists the Medical Advisers. 


In addition, joint working groups of the 
Committees and the Group of Medical Advisers met a 
total of three times. 


The Staff Organization 


The functions of corporate management and 
corporate policy development are carried out by 
the Executive Committee, which consists of the 
President and the senior officer of each of the 
five organizational units shown in Annex I. 


Major organizational changes were introduced in 
January 1998 to help respond better to the challenges 
and pressures the AECB must meet in the coming 
years. The changes reflect the need to place greater 
emphasis on integrated assessment of the 
performance of nuclear facilities, on establishing 
standards for environmental protection, on 
developing corporate documentation, and on 
managing external relationships and 
communications. Annex II shows the new 
organization of the AECB. 


The Directorate of Reactor Regulation is 
responsible for the regulation of nuclear power 
reactors, including the development of safety 
standards and licence conditions; the assessment of 
licence applications and reactor operations; the 
preparation of licensing recommendations to the 
Board; and compliance activities. 


The Directorate of Fuel Cycle and Materials 
Regulation is responsible for the regulation of 
uranium mining and its processing into fuel; research 
facilities and particle accelerators; radioisotope 
production and use; decommissioning; radioactive 
waste; the preparation of licensing recommendations 


to the Board; and the transport of radioactive 
materials. 


The Directorate of Environmental and Human 
Performance Assessment is responsible for the 
assessment of licensees’ performance in the areas of 
radiation and environmental protection, quality 
assurance, training and human factors. Other 
responsibilities include technical training for AECB 
staff and foreign staff under co-operation agreements; 
AECB obligations under the Canadian Environmental 
Assessment Act. significant events analysis; accident 
investigation; research programs; and the 
development of standards. 


The Secretariat is responsible for the 
administrative support to the Board and its advisory 
groups; external relations, corporate documents and 
public communications; corporate planning and 
coordination services, including implementation of 
the Nuclear Safety and Control Act; non-proliferation, 
safeguards and security activities; and AECB 
responsibilities under the Nuclear Liability Act, 
the Access to Information Act and the Privacy Act. 


The Directorate of Corporate Services is 
responsible for supplying services to the AECB to 
enable it to manage its human, information, financial 
and physical resources. The Directorate is also 
responsible for administering the AECB’s security and 
conflict of interest programs. 


During the reporting period, the AECB expended 
403 FTEs (full-time equivalent) of effort in carrying 
out its mission. As of March 31, 1998, there were 
380 indeterminate staff on strength: 319 in Ottawa at 
the AECB headquarters, and 61 at site and regional 
offices. In addition, there were three staff members on 
leave from the AECB, engaged in various 
international activities related to nuclear energy. 


Regulatory Control and Requirements 


Regulatory Control 


The Atomic Energy Control Act and its regulations 
impose requirements on all persons who produce, 
import, export, transport, refine, possess, own, use or 
sell nuclear materials, as well as on others who are 
identified in the regulations or in licences. Under law, 
regulated persons must comply with these 
requirements. 


The AECB maintains regulatory control over 
the following: 
e power and research reactors, 
e nuclear research and test establishments, 
° uranium mines and mills, 
e uranium refining and conversion facilities, 
e fuel fabrication facilities, 
e heavy water production plants, 
e particle accelerators, 
e radioactive waste management facilities, 
e prescribed substances and items, and 
e radioisotopes. 


The AECB regulatory regime also includes the 
control of nuclear materials and other nuclear items, 
which provides assurance that Canada’s national 
policies and international commitments relating to 
the non-proliferation of nuclear weapons and other 
nuclear explosive devices are met. This is carried out 
by licence conditions, by controlling the import and 
export of such materials and items in co-operation 
with other federal government departments according 
to nuclear non-proliferation and export control 
policies enunciated by the Canadian government, and 
by ensuring, in co-operation with the International 
Atomic Energy Agency and Canada’s other nuclear 
partners, that Canada’s obligations under the Treaty on 
the Non-Proliferation of Nuclear Weapons are fulfilled. 


Comprehensive Licensing System 


Regulatory control is achieved by issuing licences 
containing conditions that must be met by the 
licensee. The requirements for licensing vary from 
those for nuclear generating stations, through the 
less complex facilities involved in fuel production, 
to the export and import of nuclear items, and the 
possession and use of radioactive sources in 
medicine, industry and research. 


For a proposed new facility, licence applicants are 
required to submit comprehensive details of the 
design of the facility, its effect on the site that is 
proposed, and the manner in which it is expected to 
operate. AECB staff review these submissions in 
detail, using existing legislation, and the best 
available codes of practice and experience in Canada 
and elsewhere. The design must be such that 
emissions from the facility can meet strict limits in 
normal operation and under commonly occurring 
upset conditions. In practice, these emissions are 
kept so far below the limits that radiation doses to 
the public are insignificant, and are well within the 
variability of natural background radiation. 


Regulatory control is also achieved by setting 
standards that licensees must meet. Some are 
prepared within the AECB, such as requirements for 
special safety systems at nuclear power stations, or 
for radiation protection. Many others are set by 
provincial authorities, such as those for boilers and 
pressure vessels. Some are industry standards, such 
as those for seismic design. These standards may be 
referenced in licence conditions that must be met by 
the licensee. 


Licensees are also required to identify the 
manner in which a facility may fail to operate 
correctly, to predict what the potential consequences 
of such failure may be, and to establish specific 
engineering measures to mitigate the consequences 
to tolerable levels. In essence, those engineering 
measures must provide a “defence in depth” to the 
escape of noxious material. Many of the analyses of 
potential accidents are extremely complex, covering a 
very wide range of possible occurrences. AECB staff 
expertise covers a broad range of engineering and 
scientific disciplines, and considerable effort is 
expended in reviewing the analyses to ensure the 
predictions are based on well-established scientific 
evidence, and the defences meet defined standards of 
performance and reliability. 


The AECB’s licensing system is administered with 
the co-operation of federal and provincial government 
departments in such areas as health, environment, 
transport and labour. The concerns and 
responsibilities of these departments are taken into 
account before licences are issued by the AECB. 


Once a licence is issued, the AECB carries 
out compliance inspections to ensure that its 
requirements are continually met. 


In all cases, the aim of regulatory control is to 
ensure that health, safety, security and environmental 
protection requirements have been recognized and 
met, so that workers, the public and the environment 
are protected from exposure to radiation and 
the radioactive or toxic materials associated with the 
operations. 


Dose Limits for lonizing Radiation 


The Atomic Energy Control Regulations prescribe the 
limits for doses of ionizing radiation and exposure to 
radon progeny resulting from the use and possession 
of radioactive prescribed substances and from the 
operation of nuclear facilities. The limits specified are 
based on scientific information, including advice 
collected and analyzed over many years, and the 
recommendations of international bodies. The dose 
limits are based on a value judgment that is derived 
not only from the scientific information, but also from 
knowledge of the level of risk for various hazards in 
normal life that people are willing to tolerate. Thus, 
the radiation dose limit is set at a level above which 
the risk for an individual is considered to be 
unacceptable. For radiation protection purposes, the 
AECB assumes that there is no threshold below which 
there are no harmful effects, and subscribes to the 
principle that all doses should be kept as low as 
reasonably achievable, social and economic factors 
being taken into account. The regulatory process is 
therefore designed to ensure that the actual doses 
are very much lower than the limits. 


As with most nations having radiation-related 
activities, the Atomic Energy Control Regulations are 
based on the recommendations of the International 
Commission on Radiological Protection (ICRP). The 
current regulations are based on recommendations 
made in 1959. In 1990, the ICRP issued new 
recommendations supporting lower dose limits. 
These recommendations are largely based on the 
long-term research carried out on the survivors of 
the bombing of Hiroshima and Nagasaki, and on 
other groups such as patients who received radiation 
treatment. 


As part of the larger effort to prepare new 
regulations to accompany the Nuclear Safety and Control 
Act (see below), the AECB is developing new radiation 
protection regulations that will be consistent with the 
ICRP recommendations of 1990. These may have a 
significant effect on the operations of many licensed 
activities, in particular uranium mines, hospitals and 
industrial radiography. An extensive public 
consultation process has been followed in the 
development of these regulations. This process has 
included a Canada-wide series of public meetings 
with female radiation workers, to discuss the 
implications of the proposed reduction in the dose 
limit for pregnant workers and to obtain their 
viewpoints. 


In accordance with the new radiation 
protection regulations, licensees will have to supply 
all information on radiation exposures and doses to 
the National Dose Registry, maintained by Health 
Canada. 


New Legislation 


On March 20, 1997, the Nuclear Safety and Control Act 
received Royal Assent, but it will not come into force 
until revised regulations are approved. The AECB has 
therefore intensified its efforts to develop new 
regulations that reflect the changes incorporated into 
the new legislation. 


In May 1997, a notice was sent to approximately 
5000 licensees and interested parties to notify them 
that draft regulations were available for comment. 
The regulations were also posted on the AECB's web 
site and announced in the AECB’s Reporter. As a result, 
1588 individual comments were received from 
42 individuals and organizations. An internal working 
group, consisting of technical and legal staff, 
reviewed each one of the comments and prepared 
recommendations on the best way to disposition 
them. 


While the public consultation was taking place, 
the draft regulations were also reviewed by the 
Department of Justice. Responses to the comments 
received during this initial consultation and the 
resulting revised regulations have been returned to 
the Department of Justice for approval to publish in 


Part | of the Canada Gazette for the official comment 
period required for all regulations. 


Regulatory Guidance Documents 


In addition to the various regulations issued 
pursuant to the Atomic Energy Control Act, the AECB 
issues guidance documents in the form of Regulatory 
Policies, Regulatory Standards and Regulatory 
Guides. These further define or explain what the 
AECB expects for specific nuclear operations. Prior to 
being issued formally, these documents are made 
public as Consultative Documents and may also be 
referred for review to one or both of the AECB 
advisory committees (Advisory Committee on Nuclear 
Safety and Advisory Committee on Radiological 
Protection). During the reporting period, the AECB 
continued its review of its regulatory guidance 
documents in order to simplify the document 
structure and to ensure that legal obligations placed 
on licensees appear only in legislation, regulations 
and licences. 


In January 1998, a Corporate Documents Section 
was established to provide effective document 
management systems and services to develop and 
manage the formal corporate documents required by 
the AECB. 


Nuclear Facilities 


The Atomic Energy Control Regulations require a 
nuclear facility to be operated in accordance with a 
licence issued by the AECB. 


Before a licence is issued, the applicant must 
meet criteria established by the AECB for the siting, 
construction and operating stages. The AECB 
evaluates information provided by the applicant 
concerning the design and measures to be adopted 
to ensure that the facility will be constructed and 
operated in accordance with acceptable levels of 
health, safety, security and environmental protection. 


Throughout the lifespan of the facility, the AECB 
monitors its operation to verify that the licensee 
complies with the Atomic Energy Control Regulations 
and the conditions of the licence. At the end of its 
useful lifespan, a facility must be decommissioned in 
a manner that is acceptable to the AECB and, 
if required, the facility site must be restored to 
unrestricted use, or managed until the site no longer 
presents a hazard to people or the environment. 


Power Reactors 


As of March 31, 1998, there were 22 power 
reactors licensed by the AECB: four Bruce A and 
four Bruce B reactors near Kincardine, Ontario; 
four Pickering A and four Pickering B reactors near 
Pickering, Ontario; four at Darlington near 
Bowmanville, Ontario; one at Gentilly near Trois- 
Riviéres, Quebec; and one at Point Lepreau near Saint 
John, New Brunswick. Annex VI lists power reactor 
licences. 


A tritium removal facility is also located at the 
site of the Darlington reactors. This facility is 
designed to remove radioactive tritium from the 
heavy water used in reactors in order to reduce the 
hazards to the operating staff and the release of 
radioactive material to the atmosphere. For most of 
the reporting period, the facility was shut down for 
planned maintenance. The average capacity factor for 
the period was approximately 37%. 


The AECB maintains staff at each of the power 
reactor stations to monitor licensee compliance with 
the Atomic Energy Control Regulations and licences 
issued by the Board. A total of 27 engineers and 


scientists are posted on a full-time basis at reactor 
sites. In addition to inspecting to ensure safe 
operation and maintenance of the reactors, these 
specialists investigate any unusual events at the 
reactors. 


As well, the AECB has a number of specialists at 
its headquarters in Ottawa. In co-operation with the 
site staff, these specialists review the design, safety 
analyses and radiation protection provisions of all 
reactors to verify that the performance, quality and 
reliability of key components and plant systems and 
procedures are adequate to assure safety. This review 
includes an assessment of the management of the 
facilities. Head office staff also co-ordinates the 
review and resolution of generic safety issues, and 
codifies AECB regulatory requirements. 


Personnel Qualification Assessment 


The AECB maintains a staff of specialists whose 
function is to obtain assurance that the nuclear power 
plant operations personnel are well trained and 
adequately competent. This assurance is obtained 
through the evaluation of training programs, the 
evaluation of utility-administered testing, and AECB 
written and simulator-based examinations of key 
operations personnel. 


Effective January 1, 1998, the responsibilities of 
this group were expanded in expectation of the 
proclamation of the Nuclear Safety and Control Act and 
supporting regulations. The Personnel Qualification 
Assessment Division will now be responsible to 
ensure that all personnel required to be qualified 
under the new act and regulations are competent to 
perform their duties, and that this competence is 
maintained through continuing training and 
appropriate requalification activities. As a result, the 
focus of the Division is now broadened to include 
many facilities and activities other than those related 
to nuclear power plants. 


Significant work has been done to develop 
regulatory guidance documents concerning training 
and qualification of licensees’ personnel in 
preparation for the implementation of the new 
regulations. Of particular importance this past year 
was the work done to specify and document 


regulatory requirements on requalification tests 
administered by utilities to key operations personnel 
at nuclear power plants, and to develop a procedure 
for the evaluation of those tests by AECB staff. 


During the period, evaluations of nuclear power 
plant training programs were carried out for: control 
room operators (initial and continuing training), fuel 
handling operators, field operators, chemical 
technicians, control technicians and mechanical 
maintainers. Significant effort was also directed to 
follow-ups of previous training program evaluations. 


On January 1, 1998, the AECB radiation 
protection examination for candidates to authorized 
positions at nuclear power plants was discontinued. 
This AECB examination his now replaced by a utility- 
administered examination, subject to the prior 
acceptance by the AECB of the radiation protection 
training and continuing training programs, including 
the utility's examination process and the test itself. 
As of March 31, 1998, one utility had not yet received 
approval from the AECB to administer this 
examination. 


During the reporting period, simulator-based 
performance testing of shift supervisor and control 
room operator candidates continued, as did 
complementary written testing. Candidates from six 
of the seven nuclear power plants were presented for 
these examinations, and a combined total of 
14 control room operators and shift supervisors were 
formally authorized to take up their duties. In 
addition, evaluations were carried out of simulator- 
based requalification tests performed by the utilities. 
The objective of these tests is to demonstrate the 
continued qualification of key operations personnel. 


The combination of performance and written 
examinations for shift supervisors and control room 
operators, with the evaluation of training program 
and testing activities for operations personnel whose 
work and activities can bear on the safety of nuclear 
power plants, contributes significantly to ensuring 
that only highly competent people operate nuclear 
power plants. 


Safety of Reactor Operation 


One measure of the safety of reactor operation is 
the radiation dose that workers receive. The health 
risk to workers due to radiation exposure is controlled 
by ensuring that no worker exceeds the regulatory 
dose limits specified in the Atomic Energy Control 
Regulations, and by ensuring that all doses are as low 
as reasonably achievable, social and economic 
considerations taken into account. In 1997, there were 
approximately 6,500 utility staff exposed to radiation 
at the nuclear power generating stations. Ofthese, 
no worker exceeded the current dose limits of 
50 millisieverts per year. One worker exceeded the 
quarterly limit of 30 millisieverts and nine workers 
exceeded 20 millisieverts. The total occupational 
collective dose, measured as the sum of all worker 
doses, was 11.39 person-sieverts in 1997, for an 
average worker dose of 1.74 millisieverts. The 
collective and average worker doses in 1996 were 
12.64 person-sieverts and 2.20 millisieverts 
respectively. These results compare favourably with 
experience in other countries. 


A second measure of the safety of reactors is the 
amount of radioactive material that is discharged to 
the environment, resulting in radiation doses to the 
general public. In 1997, the doses to the most 
exposed members of the public (critical group) 
resulting from the routine operation of the different 
reactors were less than 1% of the public dose limit. 


Unusual Events at Operating Reactors 


Although the AECB judged that reactor operation 
was acceptably safe, operation was not uneventful. In 
the 1997 calendar year, there were 790 unusual events 
at the operating reactors which required a formal 
report to the AECB. The unusual events ranged from 
minor spills of radioactive heavy water to an error 
made by an operator during routine testing of the 
automatic shutdown system at one plant, which could 
have led to damage to the reactor fuel. 


None of the events had any impact on public or 
worker safety, or on the environment. However, the 
AECB requires that all reportable incidents be 
analysed by the licensee to determine the cause and 
the necessary remedial action to avoid recurrence. 


The AECB also reviews these event reports to analyse 
and report on trends in parameters which characterize 
the events, and to develop “lessons learned” and 
recommendations arising from the trend analysis for 
changes in licensee or regulatory activities. 


Pressure-Retaining Systems 


In nuclear power reactors, the integrity of 
pressure-retaining systems is of the utmost 
importance. Some of these systems contain nuclear 
fuel and other radioactive substances, and control the 
flow of cooling water necessary to remove heat from 
the nuclear fuel. A failure of one of these key systems 
could result in a nuclear safety hazard. 


In Canada, the regulation of pressure systems, 
being a matter of public and occupational safety, is in 
general carried out by the provinces. The provincial 
legislation refers to a common set of Canadian 
national standards, published by the Canadian 
Standards Association. These standards in turn 
invoke the Boiler and Pressure Vessel Code published by 
the American Society of Mechanical Engineers. This 
Code describes the technical standards for pressure- 
retaining components applied throughout North 
America. Nuclear systems are designed, fabricated, 
operated and inspected to higher standards than 
conventional systems. The Code also prescribes third- 
party inspections of equipment, and inspections and 
approvals of fabrication and repair processes such as 
welding. Specially qualified inspectors carry these 
out. These inspectors are employees either of 
provincial inspection agencies or of insurance 
companies in the pressure vessel insurance business. 


Since 1993, the AECB has taken steps to assume 
direction of pressure boundary regulation at nuclear 
facilities. In the three provinces where there are 
nuclear reactors, the inspection agencies are 
cooperating with this change in direction. There is a 
formal agreement with the recently privatized 
provincial agency in Ontario, and the AECB is 
pursuing negotiations for similar arrangements with 
the provinces of Quebec and New Brunswick. AECB 
expects to enact pressure-retaining component 
regulations once the Nuclear Safety and Control Act and 
its implementing regulations come into force. 


Review of Ontario Hydro 
Nuclear Program 


Over the past few years, the AECB’s inspections, 
evaluations and audits had shown a decline in the 
quality of operation and maintenance at Ontario 
Hydro nuclear stations. Though it had concluded that 
the reactors were being operated safely and that they 
could continue to be licensed to operate in the short 
term, the AECB felt that the “defence in depth” had 
been eroded and that significant improvements were 
necessary to maintain adequate standards of safety in 
the longer term. Ontario Hydro Nuclear senior 
managers had been informed of this on several 
occasions and, although they implemented several 
recovery plans to correct the problems, they had 
failed to make any sustained improvements. 


In early 1997, Ontario Hydro initiated a series of 
detailed reviews of its entire nuclear program to 
improve operational performance and safety beyond 
the minimum required by regulations in Canada. The 
Independent Integrated Performance Assessment and 
Safety System Functional Inspections Reviews were 
performed at all Ontario Hydro nuclear sites and at 
the Ontario Hydro head office in Toronto. The 
conclusions of these reviews were extremely critical 
of the management of Ontario Hydro Nuclear. They 
identified a large number of shortcomings in the 
operation and maintenance of the nuclear generating 
stations. Ontario Hydro stated that the reports were, 
by design, negative in slant and emphasized the 
weaknesses in performance rather than the strengths. 


AECB staff carefully reviewed all of the 
assessment and inpection reports prepared by 
Ontario Hydro, and determined that Ontario Hydro's 
findings were generally similar to those they had 
made during the past years. 


Following its review, Ontario Hydro established 
an extensive recovery program, which involved the 
temporary shutdown over the next few years of 
Pickering A and Bruce A nuclear reactors. This will 
allow Ontario Hydro to concentrate its efforts on the 
other stations, which are more recent. 


The AECB will monitor very closely the actions 
taken by Ontario Hydro under its announced program 


of overhaul and upgrading. Considerations of future 
licence renewals will take into account the various 
developments under the improvement program. 


On December 31, 1997, Ontario Hydro placed all 
Pickering A reactors in an approved shutdown state, 
as modifications to the reactors’ shutdown systems 
required by the operating licence had not been 
completed. 


All Bruce A reactors have also been shut down, 
and are either defuelled or are in the process of being 
defuelled. 


Other Issues 


The AECB has required licensees to assess the 
impact of the year 2000 on computer software that 
has nuclear safety significance. Licensees are 
preparing plans to identify software and systems 
important to safety that may be affected, and quality 
assurance procedures for validating software 
modifications before the modifications are installed. 


During 1997-98, work of the power reactor 
divisions focussed on the development of compliance 
inspection procedures for assessing operating 
practice, the development of competency profiles for 
AECB project officers, and the finalization of a set of 
indicators that, used with other assessment results, 
will give an objective measure of the safety 
performance of Canadian nuclear power plants. 


In 1998-99, the new Power Reactor Operations 
Division and Power Reactor Evaluation Division will 
focus on the implementation of the project officer 
competency profile training program, the 
development of standards and licensing plans for 
evaluating the safety performance of nuclear power 
reactors, the development of a plan for the systematic 
review of Ontario Hydro’s multi-year nuclear asset 
optimization plan, and the development of a plan for 
resolution of outstanding technical issues. 


Heavy Water Plants 
Deuterium oxide (heavy water) is essential for the 


operation of the CANDU nuclear reactor, where it is 
used as a moderator for the fission reaction and as a 


coolant to transfer heat from the fuel. It is defined as 
a prescribed substance and thus is subject to 
regulation by the AECB. Although no radiation 
hazards result from the production of heavy water, the 
process uses large quantities of hydrogen sulphide, a 
highly toxic gas. Licensing conditions require heavy 
water production plants to be engineered and 
maintained to contain this gas, and to have adequate 
safety and emergency systems. 


As of March 31, 1998, one heavy water plant was 
licensed to operate at the Bruce Nuclear Power 
Development near Kincardine, Ontario. 


The Bruce Heavy Water Plant was shut down for 
most of 1997. In March 1997, a planned maintenance 
outage of part of the facility began. On May 1, the 
partial outage became an entire plant outage when 
steam supply from Bruce A was lost due to an 
unscheduled shutdown of all reactors, the primary 
source of process steam for the heavy water plant. 
On August 13, 1997, Ontario Hydro announced the 
permanent closure of the plant. The decision to shut 
down was made, in part, because of Ontario Hydro’s 
decision to shut down the Bruce A reactors in the 
spring of 1998. 


Note to readers: Additional information on the 
performance of the Canadian heavy water plant and 
nuclear generating stations may be found in the staff 
annual assessment reports for each facility. These are 
available from the AECB Communications Division. 


Special Studies 


During the year, AECB staff had discussions with 
AECL on proposed enhancements to its CANDU 6 
design. These discussions are expected to continue. 
The goal is to provide assurance that future CANDU 6 
designs will include any changes that are needed: 

(1) to comply with evolving regulatory requirements, 
(2) to address AECB generic concerns, and (3) to 
address lessons learned from operating experience. 


Throughout the reporting period, the AECB 
continued to provide advice on Canadian licensing 
requirements for the proposed International 
Thermonuclear Experimental Reactor (ITER). The 
AECB provided advice to the Canadian ITER Siting 


Board to assist it in preparing a Licensing Basis 
Document. However, the document has not been 
submitted for AECB review. The work requested by 
the ITER Siting Board is now complete. Any further 
AECB involvement would require a new request from 
ITER Canada (a newly incorporated body that has 
replaced the ITER Siting Board) 


Research Reactors 


As of March 31, 1998, there were seven operating 
research reactors in Canadian universities: three in 
Ontario, two in Quebec, and one each in Nova Scotia 
and Alberta. There was also an operating research 
reactor at the Saskatchewan Research Council in 
Saskatoon. Six of these eight reactors are of the 
SLOWPOKE-2 type, designed by Atomic Energy of 
Canada Limited. The facility at McMaster University 
in Hamilton, Ontario, is a 5 megawatt, pool-type 
reactor, and the remaining one is a subcritical 
assembly. A subcritical assembly that operated at the 
University of Toronto was decommissioned during the 
reporting period. 


With the exception of the reactor at McMaster 
University, all of the research reactors are very low- 
power facilities that are inherently safe. Operations 
have been conducted in an acceptable manner. 


The McMaster University reactor (MNR) also 
operated throughout the year in a satisfactory 
manner. Conversion of the reactor core from highly 
enriched uranium to low enriched uranium fuel is 
planned to begin in the fall of 1998. Much of the 
analysis associated with the fuel conversion will be 
integrated into the ongoing update of the MNR Safety 
Analysis Report (SAR), which was last revised in 1972. 
The updated SAR will use modern analysis tools to 
model reactor operation. 


The Ecole Polytechnique Slowpoke reactor was 
refuelled in September 1997. This was the first time a 


Slowpoke reactor core had been replaced. 


Annex VII lists research reactor licences. 


Nuclear Research and 
Test Establishments 


The Atomic Energy of Canada Limited research 
facilities at Chalk River, Ontario, and Pinawa, 
Manitoba, are licensed by the AECB. Routine 
compliance inspections during the reporting period 
indicated satisfactory operation of these facilities. 


The Chalk River facilities include the 
135 megawatt NRU reactor and the zero power 
ZED-2 reactor. 


The AECB is currently assessing the safety of 
continued NRU operations. This reactor has been 
operated since 1957 and is expected to be shut down 
by the end of 2005. 


The AECB continued to have discussions with 
AECL aimed at early resolution of key licensing issues 
for the Irradiation Research Facility (IRF), which is 
being designed to replace the NRU reactor. AECL has 
stated that for budgetary reasons, no IRF work is 
planned in 1998-99, except for a limited effort on the 
environmental assessment plan. 


Work on reviewing the MDS Nordion Medical 
Isotope Reactor (MMIR) Project continued during the 
year. The MMIR project, to be located at the Chalk 
River Laboratories, consists of two 10 MW MAPLE 
reactors and a new radioisotopes processing facility. 
It will be built and operated by AECL but owned by 
MDS Nordion. Its purpose is to produce radioisotopes 
for medical use. 


In April 1997, the AECB accepted the conclusion 
of the environmental screening report that the MMIR 
project is not likely to cause significant adverse 
environmental effects. This cleared the way for 
licensing actions to proceed. 


In December 1997, the AECB approved 
construction of the MMIR project. Actual construction 
is scheduled to begin in May 1998, subject to AECB 
approval of the construction quality assurance 
program. The facilities are scheduled to be in service 
and supplying medical isotopes by the year 2000. 


Annex VIII lists nuclear research and test 
establishment licences. 


Particle Accelerators 


A particle accelerator is a machine that uses 
electric and magnetic fields to accelerate a beam of 
subatomic particles and generate ionizing radiation, 
which in turn is used for cancer therapy, research, 
analysis or isotope production. Machines that are 
capable of producing nuclear energy or radioactive 
materials require an AECB licence for their 
construction, operation and decommissioning. 


As of December 31, 1997, there were 64 
accelerator licences in effect. These authorized the 
construction, use or decommissioning of 88 cancer 
therapy machines and 24 accelerators used for non- 
medical purposes. In addition, four companies were 
authorized to explore the underground formations 
around oil wells with portable accelerators. 


During the reporting period, 14 inspections were 
performed and no serious violations were found. 
No overexposures of licensees’ staff or the public 
resulted from any of these licensed activities. 
No incidents were reported to the AECB. 


During the reporting period, the AECB approved 
the construction of the ISAC (Isotopes Separator and 
Accelerator) facility at Vancouver, B.C. This major 
extension to the TRIUMF accelerator research centre 
is expected to produce the world’s highest intensity 
radioactive ion beam. 


Uranium Mine Facilities 


As of March 31, 1998, there were 16 facilities 
licensed under the Uranium and Thorium Mining 
Regulations, SOR/88-243, located in Ontario, 
Saskatchewan and the Northwest Territories. 


A joint federal-provincial panel, set up under the 
Federal Environmental Assessment and Review Process 
Guidelines Order, held supplementary public hearings 
on the Cigar Lake and Midwest projects during 
August 1997 to address proposed changes for the 
disposal of tailings at the McClean Lake JEB pit. 

The panel issued a final report on the Cigar Lake and 


Midwest Projects in November 1997 recommending 
that the projects be allowed to proceed with 
conditions. At the end of the period, the panel report 
was still undergoing federal and provincial 
government review. 


During August 1997, a construction licence was 
granted to the McArthur River Project to commence 
the construction of all necessary surface facilities and 
support infrastructures, and to carry out an 
underground development and construction program, 
including the siting of the No. 2 shaft. 


The Cogema McClean Lake Operation is currently 
in a construction and operational status, where the 
construction of the mill and support facilities is in the 
final stages, while open-pit mining and stockpiling of 
ore from the JEB Pit is complete. The AECB review of 
the application to convert the JEB pit to a tailings 
disposal facility continues. 


At Cogema’s Cluff Lake Operation, the 
Dominique-Janine open-pit operation is complete, 
while mining of the underground DJU and DP mine 
operations continue. 


At Cameco's Rabbit Lake Operation, underground 
mining at Eagle Point continues. The D-Zone open pit 
has been mined out, backfilled and flooded. The 
A-Zone open pit has also been mined out, backfilled 
and flooded. 


At Cameco's Key Lake Operation, open-pit 
mining of the Deilmann Pit was completed in April 
1997. The mill facility continues to operate from 
stockpiled ore until ore is received from the McArthur 
River Project. 


Dosimetry carried out for uranium mining facility 
workers consists of the measurement of whole body 
doses and exposure to radon progeny. The maximum 
permissible whole-body annual dose limit is 
50 millisieverts (mSv). The annual limit for exposure 
to radon progeny is 4 working level months (WLM). In 
1997, whole body doses were measured for about 
3,000 workers, and radon progeny exposure estimates 
were made for approximately 2,600 workers. No 
worker received more than 20 mSv whole-body dose, 
and 67 underground miners were exposed to more 


than | WLM of radon progeny. The average annual 
whole-body dose for open-pit miners was 0.5 mSv; 
for mill workers 1.8 mSv; and for underground miners 
4.4 mSv. The average annual exposure to radon 
progeny for open-pit miners was 0.03 WLM; for mill 
workers 0.19 WLM; and for underground miners 

0.68 WLM. No mine or mill worker exceeded the 
maximum permissible limits. These levels are 
comparable to previous years. 


During the next year, the AECB anticipates 
continued activity reviewing Cameco’s applications 
for construction licence amendments for the 
McArthur River Project, amendments to the Key Lake 
Operating Licence to allow modifications to the mill 
for the processing of McArthur River ore, and the 
conversion of the Deilmann In-Pit Tailings 
Management Facility from subaerial to subaqueous 
tailings deposition. In addition, Cogema is expected 
to apply to complete the construction of the McClean 
Lake Project and to permit operation of the mill. 


Annex IX lists licences and approvals for uranium 
mines and mills. 


Uranium Refining and Conversion 
Facilities 


Uranium concentrate (yellowcake) from the 
mine/mill is upgraded by refining and conversion to 
uranium trioxide (UO,), and subsequently into 
uranium dioxide (UO,) and uranium hexafluoride 
(UF,). The UO, is used directly in the manufacture of 
fuel bundles for CANDU-type reactors; the UF, is used 
as feed material for the uranium enrichment process, 
which increases the concentration of the fissile 
uranium-235 isotope. Approximately one quarter of 
the uranium mined in Canada is used for domestic 
nuclear energy production, while the remainder is 
exported. Some of the by-product material from the 
enrichment process carried out in other countries is 
returned to Canada for conversion into uranium 
metal. 


The refining and conversion processes are carried 
out in facilities owned and operated by Cameco 
Corporation. The yellowcake is made into UO, at a 
plant in Blind River, Ontario. In 1997, the estimated 
radiation dose to members of the public due to 


uranium emissions to the environment from that 
operation was approximately 0.0022 millisievert 
(0.044% of the public dose limit). The average 
whole-body dose received by refinery workers was 
approximately 1.5 millisieverts (3.0% of the 
occupational dose limit). 


The UO, from Blind River is shipped to Cameco’s 
conversion facility, located in Port Hope, Ontario. 
There the UO, is converted to UO, intended for 
domestic reactor fuel production, and to UF, for 
export. In 1997, Cameco’s Port Hope facility operating 
licence was renewed by the AECB, allowing an 
increase in the limit on UF, production from 10,000 to 
12,500 tonnes of uranium per year at the existing 
UF, plant, and extending the authorization to produce 
uranium metal in the existing Speciality Metals plant 
to include natural uranium as well as depleted 
uranium. The additional UF, production will be 
achieved by utilizing latent capacity in existing 
equipment and systems, while remaining within the 
previously established limits for safety and protection 
of workers, the public and the environment. 


In 1997, the estimated radiation dose to the most 
exposed member of the public resulting from the 
operation of the facility was 0.21 millisievert (4% of 
the public dose limit ). No facility worker exceeded 
the occupational dose limits. The maximum dose 
received by a facility worker was 5.9 millisieverts 
(11.8% of the occupational dose limit). The average 
dose received by the facility workers was 
approximately 0.43 millisievert (0.9% of the 
occupational dose limit). 


In addition to the mining and milling of uranium 
ore to produce uranium, uranium can be extracted 
from other sources. 


Phosphate rock, which is used in the production 
of phosphoric acid, contains uranium as a 
contaminant. In.the early 1980s, Earth Sciences 
Extraction Company (ESEC) built a small facility to 
extract uranium from phosphoric acid produced at the 
Western Co-op fertilizer plant in Calgary, Alberta. In 
1987, that plant was shut down for economic reasons. 
As a result, the ESEC facility has not operated since 
then. It is being maintained in a safe state in 
accordance with the requirements of the AECB 


operating licence. In 1996, the AECB allowed ESEC to 
modify the facility to process phosphoric acid without 
recovering the contained uranium. This involves 
operating the main systems of the facility but not 


those related to uranium production. Since June 1997, 


the licensee has been operating the facility in this 
mode of operation and is continuing to keep the 
uranium recovery parts of the facility physically 
isolated. 


Annex X lists uranium refinery and conversion 
facility licences. 


Fuel Fabrication Facilities 


The UO, powder produced by Cameco is used to 
manufacture fuel bundles for the CANDU reactors 
operated by Ontario Hydro, Hydro-Québec and the 
New Brunswick Power Corporation. The 
manufacturing process involves a series of 
operations: the powder is formed into small pellets; 
sets of pellets are loaded into zircaloy tubes; each 
tube is capped and sealed by welding; and finally, the 
completed tubes are assembled into bundles. These 
operations are carried out by two companies — 
General Electric Canada Incorporated and Zircatec 
Precision Industries Incorporated. 


General Electric forms pellets at its plant in 
Toronto, Ontario, and then ships them to its plant in 
Peterborough, Ontario, where the fuel bundles are 
completed. The estimated radiation dose to the 
public at the perimeter of the Toronto plant was 
0.04 millisievert (less than1% of the public dose 
limit). The average worker whole-body dose at that 
facility was 6.2 millisieverts (12.4% of the 
occupational limit). No radiation dose to the public 
resulted from the operation of the Peterborough 
plant, because it releases essentially no uranium to 
the environment. The average worker whole-body 
dose at that facility was 2.1 millisieverts (4.2% of the 
occupational limit). 


Zircatec Precision Industries conducts all the fuel 
fabrication and bundle assembly operations at one 
plant located at Port Hope, Ontario. The estimated 
radiation dose to the public at the perimeter of this 
plant was approximately 0.13 millisievert (2.6% of the 
public dose limit), and the average whole-body dose 


received by workers was approximately 
2.6 millisieverts (5.2% of the occupational dose limit). 


Annex X lists fuel fabrication facility licences. 


Radioactive Waste Management 


Nuclear facilities and users of prescribed 
substances produce radioactive waste. The AECB 
regulates the management of radioactive waste to 
ensure that it causes no undue risk to the health and 
safety of persons or to the environment. 


The radioactive content of the waste varies with 
the source. Management techniques, therefore, 
depend on the characteristics of the waste. As of 
March 31, 1998, there were 20 licensed waste 
management facilities and activities in operation: 

13 in Ontario, two in Quebec, two in Alberta, one 
each in Saskatchewan and New Brunswick, and one 
covering the Low-Level Radioactive Waste 
Management Office’s decontamination activities at 
various locations in Canada. In addition, there were 
waste management facilities and activities associated 
with other AECB-licensed facilities, namely Atomic 
Energy of Canada Limited’s (AECL) Chalk River 
Laboratories in Ontario and Whiteshell Laboratories 
in Manitoba, and active and decommissioned 
uranium mining/milling operations in the Northwest 
Territories, Saskatchewan and Ontario. 


Annex XI lists radioactive waste management 
licences. 


Because of the construction and location of waste 
management facilities, members of the public do not 
receive any significant dose of radiation from the 
contained radioactive waste. Only in a few facilities is 
it possible for workers to be exposed while handling 
the waste, and none received doses in excess of any 
regulatory limits during the reporting period. 


Reactor Waste 


Spent fuel from a power reactor is highly 
radioactive and remains so for a long time. It is stored 
initially under water in large pools at the reactor site. 
After a minimum number of years in pools, some of 
the spent fuel is stored in dry concrete containers, 
until a permanent disposal facility becomes available. 


The fuel from the Douglas Point, Gentilly-1 and 
NPD reactors, all now permanently shut down, is 
stored dry, in welded steel containers inside concrete 
“silos”. In each case, the reactor and associated 
facilities have been partially decommissioned and are 


in a “storage-with-surveillance” mode. Typically, the 

wastes from the decommissioning are stored within 

the reactor facility in a variety of ways appropriate to 
the hazard of the wastes. 


Ontario Hydro stores irradiated fuel from the 
Pickering Nuclear Generating Station in a dry 
concrete container facility at the site. In July 1996, 
Ontario Hydro applied for a construction licence to 
build a dry-fuel storage facility at its Bruce Nuclear 
Power Development Radioactive Waste Site 2. The 
AECB has determined that this project (named the 
Bruce Used Fuel Dry Storage Facility) requires a 
comprehensive study under the Canadian Environmental 
Assessment Act. The comprehensive study is currently 
under review by the AECB, in conjunction with other 
specialist expert federal departments. Referral of the 
comprehensive study to the Canadian Environmental 
Assessment Agency for its consideration is expected 
in 1998. 


New Brunswick Power also stores irradiated fuel 
from the Point Lepreau Nuclear Generating Station in 
an on-site dry concrete container facility. 


Hydro-Québec stores irradiated fuel from its 
Gentilly-2 Nuclear Generating Station in an on-site 
modular-type (CANSTOR) concrete container facility. 


Other less intensely radioactive wastes resulting 
from reactor operations are stored in a variety of 
structures in waste management facilities located at 
reactor sites. Prior to storage, the volume of the 
wastes may be reduced by incineration, compaction 
or baling. As well, there are facilities for the 
decontamination of parts and tools, laundering of 
protective clothing, and the refurbishment and 
rehabilitation of equipment. 


On March 13, 1998, the panel set up in 
accordance with the Federal Environmental Assessment 
and Review Process Guidelines Order to carry out a public 
review of a concept for disposal of high-level reactor 
wastes deep in rock formations released its report to 
government. 


The key finding was that while the technical 
aspects of safety were judged to be acceptable, there 
was still a need to achieve broad public support for 


the concept before siting of an actual facility should 
begin. The panel recommended a series of actions 
which government should undertake over a three-year 
period before deciding how to proceed. 


AECB staff members are working with officials of 
other government departments and agencies to 
develop a federal government response to the panel 
recommendations. It is expected that this response 
will be available by the fall of 1998. 


IRUS Disposal Facility 


In October 1996, AECL submitted a revised 
application for the construction of the IRUS (Intrusion 
Resistant Underground Structure) disposal facility at 
its Chalk River Laboratories. The IRUS facility would 
be used for the disposal of low-level solid radioactive 
waste presently held in storage at the Chalk River 
site. In April 1997, AECB staff provided preliminary 
comments to AECL on the revised application, and 
AECL is performing additional analyses and preparing 
additional documentation in response to those 
comments. Regulatory review of the IRUS facility is 
expected to continue in 1998. 


Refinery Waste 


In the past, wastes from refineries and conversion 
facilities were managed by means of direct in-ground 
burial. This practice has been discontinued since 
1988. The volume of waste produced has been greatly 
reduced by recycling and reuse of the material. The 
volume of waste now being produced is drummed 
and stored in warehouses pending the establishment 
of an appropriate disposal facility. 


The seepage and runoff water from the waste 
management facilities where direct in-ground burial 
was practised continues to be collected and treated 
prior to discharge. 


Radioisotope Waste 


A number of waste management facilities process 
and manage the wastes that result from the use of 
radioisotopes for research and medicine. In general, 
these facilities collect and package waste for 
shipment to approved storage sites. In some cases, 


the waste is incinerated or allowed to decay to 
insignificant radioactivity levels, and then discharged 
into the municipal sewer system or municipal 
garbage system. 


Historic Waste 


The federal government has commissioned the 
Low-Level Radioactive Waste Management Office to 
undertake certain initiatives with respect to 
accumulations of so-called “historic” wastes (low- 
level radioactive wastes that accumulated prior to 
AECB regulation) in the town of Port Hope, Ontario, 
in anticipation of its ultimate transfer to an 
appropriate disposal facility. 


As a consequence, the Office has consolidated 
some waste accumulations and established 
temporary holding facilities for wastes uncovered 
during routine excavation within the town. The 
activities of the Office are being monitored by the 
AECB and, where appropriate, licences have been 
issued for particular waste accumulations. 


The federal government and the Town of Deep 
River were engaged in discussions over the past years 
concerning the federal government's initiative to 
identify a volunteer community willing to accept a 
disposal facility for the low-level radioactive waste 
from in and around the town of Port Hope. In October 
1997, these discussions ended and the Town of Deep 
River formally withdrew from the federal voluntary 
siting process. Following this withdrawal, the affected 
municipalities in the Port Hope area contacted the 
federal government concerning the possibility of 
identifying a local solution for managing the Port 
Hope area wastes. These discussions are continuing. 


Decommissioning 


The shutdown and decommissioning of facilities 
licensed by the AECB must be accomplished safely 
according to plans approved by the Board. 


Major decommissioning projects are continuing 
at Atomic Energy of Canada Limited’s research 
facilities at Whiteshell and Chalk River, and at AECL’s 
demonstration/prototype power reactor sites 
(Douglas Point, NPD, and Gentilly-1). These reactors, 


and the WR-1 reactor at Whiteshell, are now partially 
decommissioned and are in a state of “storage-with- 
surveillance”. This surveillance period is to allow for 
the decay of radioactivity in the reactor, thus reducing 
radiation dose to workers involved in the final 
dismantlement. AECL is continuing to submit 
conceptual and final decommissioning plans for 
components of its research facilities. 


Decommissioning of the Stanrock and Denison 
(Denison Mines Limited) and the Quirke and Panel 
(Rio Algom Limited) uranium mining facilities in the 
Elliot Lake area is continuing. The last operating 
uranium mining facility in the area, Stanleigh, ceased 
operations in September 1996. Rio Algom Limited 
submitted a final decommissioning plan for this 
facility, and the proposal (which is analogous to the 
approach being implemented in the other area 
facilities undergoing decommissioning) was reviewed 
in public through the Canadian Environmental 
Assessment Agency process. A decommissioning 
licence has been issued by the AECB to Rio Algom 
Limited for the Stanleigh facility. 


Rio Algom Limited is also completing the process 
of submitting the documentation required by the 
AECB for licensing decommissioning activities at the 
other idle mines in the Elliot Lake area. These mine 
sites have not been operational for almost 40 years, 
and were not previously licensed by the AECB. 


Indian and Northern Affairs Canada is conducting 
decommissioning work under AECB licence at the 
Rayrock idle site in the Northwest Territories. 
Performance monitoring of the decommissioned site 
is expected to begin in 1998. 


The University of Toronto has completed the 
decommissioning of its subcritical assembly. 


The Nuclear Safety and Control Act and its 
supporting Regulations will explicitly address the 
decommissioning of facilities, and will require 
licensees to provide financial guarantees to fund the 
decommissioning of their facilities. In preparation for 
the enactment of these new requirements, AECB staff 
is preparing regulatory guides for decommissioning 
and financial guarantees. 


Nuclear Materials 


Persons who possess, sell or use nuclear 
materials must obtain a licence from the AECB. The 
information required to support applications for such 
licences is less detailed and complex than for a 
nuclear facility. However, the applicant must satisfy 
the AECB that the proposed activity will be conducted 
in accordance with the requirements of the Atomic 
Energy Control Regulations and the licence conditions. 


The use of nuclear materials is widespread across 
Canada, and another of the AECB’s responsibilities is 
to regulate the packaging of such materials for 
shipment. 


Prescribed Substances 


During the reporting period, there were 
20 companies holding 24 Prescribed Substance 
Licences for uranium, thorium or heavy water. The 
types of activities licensed ranged from possession 
and storage, analysis and processing of material for 
research, and multiple commercial uses, e.g. 
radiation shielding, aircraft balance weights, 
calibration devices, and analytical standards. 


A unique Prescribed Substance Licence was 
issued in August 1997 to the Sudbury Neutrino 
Observatory for 1,100 tons of heavy water. 


Radioisotopes 


Radioisotopes are used widely in research, in 
medicine for diagnostic and therapeutic purposes, 
and in industry for a variety of tasks including quality 
control, which uses radiography, and process control, 
which uses gauging techniques. Licences are required 
for all of these applications. For certain other devices 
such as smoke detectors and tritium exit signs, where 
the quantity of radioactive material is small and the 
device meets internationally accepted standards for 
safety, the user is exempt from licensing, but the 
manufacturer, distributor and importer must be 
licensed. 


As of March 31, 1998, there were 3,775 
radioisotope licences in effect. The distributions by 
type of user, and by province and territory, are shown 
in the table on this page. 


Radioisotope Licences 


Type of Users 
Commercial 
Medical 
Governmental 
Educational Institutions 


Distribution 

Ontario 
Quebec 
Alberta 
British Columbia 
Saskatchewan 
Manitoba 
Nova Scotia 
New Brunswick 
Newfoundland 

~ Prince Edward Island 
Northwest Territories 
Yukon 
U.S.A and abroad 


During the reporting period, 3,555 inspections of 
radioisotope licensees and 9 inspections of 
prescribed substance licensees were carried out. 
These inspections identified 254 violations of the 
Atomic Energy Control Regulations or licence conditions 
that could directly have affected radiation safety, and 
1,045 other infractions and deficiencies in compliance 
with the Atomic Energy Control Regulations or licence 
conditions that did not directly affect radiation safety. 
Inspectors responded on 186 occasions to incidents 
involving radioisotopes, and to other public concerns 
about ionizing radiation. The incidents are 
categorized in the box on the following page. 


During the reporting period, 97 incidents were 
reported to the AECB, compared to 65 the previous 
year. The increase is attributed to improved detection 
of radioactivity in scrap shipments and better 
documenting of unusual occurrences by AECB staff. A 
major medical spill possibly resulted in an exposure 
above regulatory limits, however, none of the other 
incidents posed any significant exposure to 


individuals or risk to the environment. Reported 
incidents are expected to increase in number as 
reporting requirements are more clearly defined and 
licensees are made aware of them. The types of 
incidents are shown in the box on this page. 


Due to the high costs of decontamination, metal 
scrap recyclers are installing radiation detection 
systems to monitor trucks and railcars for radioactive 
material. Rejected shipments are returned to their 
point of origin. In six instances where company 
employees could not locate the radioactive material 
in the shipment, AECB inspectors went to the site to 
investigate whether the material was of a nature and 
quantity that regulatory action would be necessary. In 
none of the instances was action required. Several of 
the alarms were due to the presence of discarded 
smoke detectors in the scrap, and naturally occurring 
radioactive material was responsible for the others. 


In two of the medical incidents, hospital rooms 
were contaminated for a few days until the 
radioactivity had decayed or been cleaned up. The 
sources lost were very small or short-lived. A group of 
nurses at an Ontario hospital have attributed their 
thyroid problems to working with a radioactive drug 
in the 1970s and 1980s. At the time of this report, 
AECB staff and the Board’s Medical Adviser were 
gathering information on the matter. 


Other occurrences included two instances where 
inadequate decommissioning required minor 
clean-up. During the reporting period, it was also 
discovered that contaminated lead powder had been 
made into protective aprons and other consumer 
products. The contaminated powder originated in the 
United States. Working with the Radiation Protection 
Bureau of Health Canada, AECB staff investigated, 
assisted with radiation measurements, notified users 
and facilitated the return of these products to the 
suppliers. 


On numerous occasions, AECB staff responded to 
public concerns about radioactive material or 
radiation exposure that proved to be unfounded. In 
one instance, an inspector flew from Edmonton to 
Vancouver to respond to the concerns of tenants in an 
apartment building about exposure to ionizing 
radiation during an industrial radiography job. In 


Incidents Involving Radioisotopes 


Portable Gauges 
crushed or damaged 
stolen and three later recovered 


Fixed Gauges 
damaged in fire 
equipment failures 
lost and not recovered 
leaked 
sent to scrap 
shipped improperly 
involved in a road accident 
exposed workers 


Oil and Gas 
source stuck in a well; 
- 10 recovered, 
- 3 abandoned/cemented in 
source lost and recovered 
source stolen and recovered 


Industry 


overexposure 


Scrap Metal 
shipments rejected and returned 
visits by AECB inspectors 


shipments returned to Canada from U.S.A. 


shipment awaiting return to U.S.A. 
from Canada 


Medical 
sources lost; | recovered 
facilities contaminated 
workers allege radiation injury 
major spill 


Other 
source burned in a fire 
inadequate decommissioning 
found sources 
contaminated lead products 
facilities contaminated 


another instance, a suspected intake of radioactive 
material turned out to be a chemical effect in the 
radioactivity counting equipment. 


During the reporting period, there were two cases 
of radiation overexposure compared to the 17 
reported overexposures during the previous year. 


In order to ensure that operators of radiography 
exposure devices have a basic knowledge of radiation 
protection and safe working practices, an examination 
is administered at various locations across the 
country five times a year. During the reporting 
period, 233 persons passed the exam from a total of 
413 exams written, for a success rate of 56.4%. 

In January of 1998, the administration of the qualified 
operator exam was turned over by contract to Natural 
Resources Canada. 


During the reporting period, the AECB held 
three workshops on radiation safety for medical and 
industrial professional organizations, and for 
associations that represent licensee groups. 

Two workshops on radiography were held in Calgary 
and Edmonton, Alberta. A workshop for hospital and 
university radiation safety representatives was held in 
Victoria, British Columbia. Promotional exercises 
were also carried out by AECB staff for members of 
emergency services to increase their understanding 
of radiological risks. 


Packaging and Transportation 


In Canada, some one million packages of 
radioactive material are transported annually by road, 
rail, sea and air. To ensure that this transport is 
conducted safely, the AECB regulates the transport of 
radioactive materials under the Transport Packaging of 
Radioactive Materials Regulations, SOR/83-740. As well, 
the AECB co-operates with Transport Canada in 
regulating the carriage of radioactive materials under 
the Transportation of Dangerous Goods Act. 


These safety standards are based in large part 
on the Regulations for Safe Transport of Radioactive Material of 
the International Atomic Energy Agency (IAEA). The 
latest revision to these regulations were approved by 
the IAEA during the previous reporting year. Special 
efforts continue to be made by the AECB to contribute 
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to the IAEA in the development of air and sea transport 
regulations through technical meetings and research 
programs. In addition, the AECB has assisted in the 
development of IAEA databases for accidents and for 
approved package designs for use internationally, and 
has also provided expert consultative assistance to the 
IAEA on regulatory matters. 


During the reporting period, there was significant 
effort related to preparing new transport regulations. 
These new transport regulations will bring Canadian 
requirements into line with regulations being used in 
the rest of the world. 


During the reporting period, the AECB applied 
safety standards to the design of packages used to 
transport radioactive materials and to shipment 
approvals. The AECB issued 52 certificates that 
included 9 special arrangement certificates, 

17 endorsements of foreign certificates, and 

26 Canadian-origin package certificates, which 
include 2 special-form certificates. As of March 31, 
1998, the AECB maintained 117 valid certificates, 

of which 59 were for Canadian packages and 42 were 
for endorsements of foreign-origin packages. These 
certificates are in use by over 255 registered users. 


During the reporting period, there were 

22 incidents involving radioactive material. None of 

these incidents resulted in any significant increased 

exposure of workers or the public to radiation, nor 
was there significant environmental degradation. 

They are as follows: 

e on five occasions, packages were lost. Four 
packages were eventually recovered and one 
package containing radioactive material with a 
short half-life, decaying away with no radiological 
consequences, was not found. 

e on five occasions, packages were found to be 
improperly prepared. No significant radiological 
consequence was identified as a result of the 
non-compliance. 

+ ona total of nine occasions, 18 packages were 
subjected to puncture, crush, drop or other 
impact forces as a result of handling or vehicle 
accidents. Four packages were damaged. 
Although packages were subjected to significant 
forces in some of these accidents, there was no 
significant release of material. 


e on three occasions, packages were found to be 
leaking. On two occasions, the leaking material 
was found not to be radioactive. On one 
occasion, a minor spill occurred during unloading 
of radioactive material from the package. There 
was no significant radiological consequence as a 
result of the spill. 


During the past year, the transportation staff 
and regional office inspectors conducted over 
280 transport compliance actions and responded to a 
steady flow of requests for compliance assistance 
from licensees. 
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Compliance Monitoring 


The AECB verifies that licensees comply with the 
Atomic Energy Control Regulations and the conditions of 
licences in a variety of ways: 

e inspectors are located at all nuclear power 
reactor sites, and in Saskatoon to more easily 
access the uranium mines in northern 
Saskatchewan; 

e staff in regional offices located in Calgary, 
Alberta, Mississauga and Ottawa, Ontario, and 
Laval, Quebec, carry out routine and special 
inspections; 

e staff at all locations review and respond to 
periodic reports and emergencies, investigations, 
transport actions, and notices of abnormal 
occurrences, most of which are reported by 
licensees as a regulatory requirement. 


To support its compliance program, the AECB 
maintains a Laboratory Services Section in Ottawa 
that has the capability of carrying out analyses of 
samples taken during compliance or environmental 
inspections of licensees. 


During the reporting period, laboratory staff 
performed approximately 5,000 chemical and 
radiochemical measurements on 2,500 samples. 


Approximately 400 field instruments used by 
AECB inspectors are supplied, serviced and calibrated 
by this laboratory. 


The Laboratory Services Section also assists 
other federal government organizations with radiation 
measurements, and international organizations in the 
prevention of nuclear smuggling. 
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Regulatory Research 
and Support Activities 


The AECB funds a mission-oriented research and 
support program to augment in-house effort on 
regulatory activities. This work is contracted out to 
the private sector and to other agencies and 
organizations. The objective of the program is to 
produce pertinent and independent information that 
will assist the AECB in making sound, timely and 
credible decisions. Where appropriate, joint programs 
are undertaken with other government departments 
or agencies, or other organizations to maximize the 
value obtained, and to benefit from related research 
needs. 


During the reporting period, the total 
expenditure for mission-oriented regulatory research 
and support contracts was $2.10 million. For program 
management purposes, the regulatory activities 
addressed in the program are categorized into 
mission object groups. These groupings reflect the 
business areas for which the work is done. Projects in 
the program are also organized and managed in 
sub-program groups that reflect discipline-related 
research themes. The program for the reporting 
period comprised 15 such sub-programs and a small 
number of other projects outside the sub-program 
groups. The organization of the program into 
sub-programs provides a rational means for budget 
allocation and prioritization, and makes the purpose 
of work done in the program more visible and 
transparent to the Board, AECB staff, licensees and 
the public. The table on this page gives a breakdown 
of program expenditure by business areas. 


Reports issued by contractors on work done in 
the research and support program are available for 
public information. Some of the reports are also 
released as AECB INFO-series publications. 
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Regulatory Research 
and Support Program 


Distribution of Funding for 1997-98 


Business areas 

Nuclear Reactors 

Health Physics 

Waste Management 

Special Services 

Other Fuel Cycle Facilities 

Uranium Mines and Mills 

Non-Fuel Cycle Applications 

Transportation 

Regulations and Regulatory 
Process Development 


Non-Proliferation, 
Safeguards and Security 


Nuclear Non-Proliferation 


In support of Canada’s nuclear non-proliferation 
policy, the AECB continued its activities to ensure 
that Canada’s nuclear exports are used only for 
peaceful, non-explosive purposes, and to contribute 
to the emergence of a more effective and 
comprehensive international nuclear non- 
proliferation regime. 


The AECB participates with the Department of 
Foreign Affairs and International Trade (DFAIT) in 
the negotiation of bilateral nuclear cooperation 
agreements (NCA) between Canada and its nuclear 
partners. Currently there are 22 NCAs in force (see 
table on this page), covering 36 countries. 


The AECB also negotiates and implements 
administrative arrangements with its counterparts in 
other countries. These arrangements are aimed at 
ensuring that nuclear cooperation is conducted 
within the terms of Canada’s NCAs. Pursuant to the 
AECB mandate in this area, staff participated in high- 
level bilateral and technical consultations on matters 
of mutual interest with a number of Canada’s nuclear 
partners, including Australia, Euratom, Romania and 
the USA. Contacts with the Slovak Republic continued 


Canadian Bilateral Nuclear 
Co-operation Agreements 


Partner 
Argentina 
Australia 
Brazil 

China 
Columbia 
Czech Republic 
Egypt 
EURATOM* 
Hungary 
Indonesia 
Japan 
Lithuania 
Mexico 
Philippines 


Republic of Korea 


Romania 


Russian Federation 


Slovak Republic 
Slovenia 
Switzerland 
Turkey 


Date in Force 
July 1996 
October 1959 
April 1997 
November 1994 
June 1988 
February 1995 
November 1982 
November 1959 
January 1988 
July 1983 

July 1960 

May 1995 
February 1995 
April 1983 
January 1976 
June 1978 
November 1989 
October 1996 
April 1996 

June 1989 

July 1986 


to be explored. Ukraine (signed; not yet in force) 
United States of America July 1955 


AECB staff continued to play an important role Uruguay (signed: not yet in force) 


in multilateral nuclear non-proliferation forums, 
including the Zangger Committee and the Nuclear 
Suppliers Group (NSG), and their various working 
groups. The 1997 Plenary Meeting of the 34-country 
NSG was held in Ottawa in May 1997, with the AECB 
President, representing Canada, in the chair. Hosted 
jointly by the AECB and DFAIT, this was the first 
Plenary Meeting of the NSG held in North America. 
An AECB staff member was re-elected to chair the 
NSG Dual-Use Consultations for the second year. 
During the period, AECB staff represented Canada on 
the Dual-Use Annex Working Group, the Information 
Sharing Working Group and the Transparency Working 
Group. With the AECB President chairing the NSG, 
Latvia's membership was successfully concluded and 
outreach activities with non-NSG members were 
conducted with Turkey, Kazakhstan and Slovenia. 


* EURATOM: Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Ireland, Italy, Luxembourg, 
Netherlands, Portugal, Spain, Sweden, United Kingdom. 


The AECB provides advice to DFAIT on the 
objectives, policies and procedures related to 
Canadian nuclear non-proliferation efforts and on 
matters related to verification. As well, the AECB is 
involved in the implementation of Canada’s uranium 
export policy and participates in the 
interdepartmental Uranium Exports Review Panel 
with DFAIT and Natural Resources Canada. 
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Import and Export Control 


At the national level, the AECB continued to 
licence the export of nuclear materials, equipment 
and technology in a manner consistent with Canada’s 
nuclear non-proliferation and export policies. 
Pursuant to the Atomic Energy Control Act, the AECB 
also licences the import of nuclear materials and the 
export of nuclear-related dual-use items. 


Proposed exports and imports of such items are 
evaluated by AECB staff, taking into account 
applicable requirements relating to Canada’s nuclear 
non-proliferation policy, national law, bilateral NCAs, 
the Treaty on the Non-Proliferation of Nuclear Weapons 
(NPT), International Atomic Energy Agency (IAEA) 
safeguards, health, safety and security. Proposed 
exports of Canadian uranium are also evaluated 
against uranium agreements accepted by the 
Uranium Exports Review Panel. Records of authorized 
exports and actual shipments are maintained by the 
AECB on behalf of the Panel. The distribution, by final 
destination, of quantities of Canadian natural 
uranium that were exported during the 1997 calendar 
year, subject to licences issued by the AECB, is shown 
in the table on this page. These exports total 
10,225 tonnes. 


During the reporting period, 481 export licences 
and 262 import licences (which included 173 
transshipments) were issued or amended. The AECB 
facilitated, through the issuance of licences, export 


Canadian Uranium Exports in 1997 


Tonnes 
6,187 
1,968 

587 
450 
374 
ais 
184 
160 


Destination 
United States 
Japan 

France 

Sweden 

United Kingdom 
Republic of Korea 
Germany 

Spain 


Total 10,225 
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trade nearing $1 billion, and imports, which included 
transshipments, in excess of $1.5 billion. 


Safeguards 


The AECB administers the agreement between 
Canada and the IAEA for the application of 
safeguards. This agreement is for the exclusive 
purpose of verifying that Canada’s safeguards 
obligations under the NPT are being met. AECB staff 
members coordinate the access and activities of IAEA 
inspectors who are authorized to carry out safeguards 
inspections at nuclear facilities in Canada, and also 
arrange for IAEA installation and maintenance of 
safeguards equipment at these facilities. In addition, 
as part of its obligations, the AECB submitted to the 
IAEA during the 1997 calendar year 567 reports 
detailing 18,358 transactions involving nuclear 
material. At the end of the period, 34,179 tonnes of 
nuclear material were accounted for and were subject 
to IAEA inspection. 


Domestic policies on nuclear material reporting by 
licensees are developed, implemented and monitored 
to ensure compliance with the Atomic Energy Control Act, 
the Atomic Energy Control Regulations and licence 
conditions in respect of Canadian nuclear facilities. 


With Canada chairing the Committee 24 on 
“Strengthening the Effectiveness and Improving the 
Efficiency of the Safeguards System”, the IAEA and its 
Member States succeeded in May 1997 in concluding 
a Protocol Additional to IAEA Safeguards 
Agreements. Evolving beyond the Programme 93+2, 
the Protocol marks the most significant change in 
IAEA safeguards in a quarter century. It also marks 
the beginning of the Strengthened Safeguards System 
(SSS), a consolidation of quantitative nuclear 
material accountancy safeguards and qualitative 
Protocol activities, into a comprehensive system. 


The AECB initiated SSS consultations with the 
IAEA Secretariat, enabling Canada to become the first 
Member State to conclude Subsidiary Arrangements 
with the IAEA that detail the Protocol's 
implementation. To this end, an industry outreach 
program was intensified and preparation for the 
Protocol’s implementation in Canada was continued. 


Canada is represented by an AECB staff member 
on the IAEA's Standing Advisory Group on Safeguards 
Implementation (SAGSI). SAGSI provides advice to 
the Director General of the IAEA on a variety of 
safeguards implementation aspects, including SSS 
implementation, issues concerning the Safeguards 
Implementation Report, safeguards criteria, and 
safeguards research and development requirements. 


The AECB provided the services of a staff member 
to serve on the IAEA Action Team set up under the 
terms of UN Security Council Resolution 687 to 
eliminate Iraq's weapons of mass destruction and the 
means to produce and use them. 


Canadian Safeguards Support Program 


Since 1976, Canada has undertaken a safeguards 
research and development program to supplement 
the resources of the IAEA and the operational efforts 
of the AECB in resolving specific safeguards concerns. 
This program is delivered by the AECB through the 
Canadian Safeguards Support Program (CSSP). All 
tasks in support of the IAEA are initiated by the IAEA 
through a formal request and approval procedure, 
and are carried out by developers, under contract. 
CSSP staff act as an interface between the IAEA and 
the developers, balancing their understanding of the 
IAEA's needs against viable options from the 
developers. 


The CSSP undertakes safeguards tasks for system 
studies and development of equipment, techniques 
and procedures, and provides cost-free experts (CFE) 
to the IAEA. Equipment development includes 
projects such as development and installation of a 
new generation of spent fuel bundle counters and 
core discharge monitors, digital and remote 
surveillance systems, nuclear material sealing 
systems, and nuclear fuel verifiers. Successful 
solutions to safeguards problems must be affordable, 
reliable, maintainable, offer low intrusion to nuclear 
operators and reduce the demand on IAEA 
inspectors. 


During the reporting period, the CSSP undertook 
over 30 tasks at a cost of $2.3 million. The table on 
this page provides a breakdown of the funding. These 
tasks included the provision of four CFEs to the IAEA. 
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CSSP Expenditures for 1997-98 


Thousands of dollars 
I 3310) 
760 


Task Category 

Equipment Development 
CFEs, Training and IAEA Travel 
Program Management Costs 126 
System Studies 113 
Miscellaneous 3 


Total 2,318 


One of these was the CFE referred to above, who 
began work on the IAEA Action Team. 


À new generation of radiation monitoring 
equipment was under development in the previous 
year. The heart of this equipment is the Autonomous 
Data Acquisition Module, which is versatile enough to 
accept many different detectors. The first application 
of this technology is a new generation of bundle 
counters for CANDU reactors. It was authorised for 
inspection use by the IAEA in the reporting period. 
The second surveillance application is a powerful and 
affordable core discharge monitor, which can be 
retrofitted into existing facilities. IAEA authorization 
for inspection use is expected imminently. Several 
systems have been purchased from the Canadian 
manufacturer and installed on a provisional basis. 


In March 1998, work was completed on the 
development of safeguards approaches for spent fuel 
conditioning plants and geological repositories under 
the IAEA SAGOR project. The SAGOR project was a 
multinational project involving Belgium, Canada, 
Finland, France, Hungary, Sweden, the UK and the 
USA to develop model safeguards approaches for 
these facilities. The CSSP had a major role to develop 
the safeguards approach for the operating 
repositories and to provide a compendium of 
geophysical techniques for possible use in the 
suggested safeguards approaches. 


During the reporting period, AECB staff and 
contractors working under the CSSP made 
presentations at several international meetings: 


the Institute of Nuclear Materials Management 
annual meeting, the annual meeting of the European 
Safeguards Research and Development Association, 
and the IAEA Safeguards Symposium. 


Discussions were held with several countries 
(Republic of Korea, Argentina and Romania) regarding 
information exchanges on safeguards implementation 
and R & D with respect to CANDU reactors. 


Physical Security 


The AECB ensures the development and 
implementation by licensees of effective physical 
protection measures for Canadian nuclear facilities 
and nuclear material, in accordance with regulations 
made pursuant to the Atomic Energy Control Act. During 
the reporting period, AECB staff conducted ten 
annual security inspections at Canadian nuclear 
facilities and at eight waste management areas to 
verify compliance with the Physical Security Regulations, 
SOR/83-77. Several follow-up inspections were 
undertaken to ensure that licensees were taking 
appropriate corrective action. Additionally, there were 
46 Inner Area Authorizations and 77 Security Guard 
Notices issued pursuant to regulatory requirements. 


AECB staff monitored three security exercises 
conducted by licensees and their respective off-site 
response forces. These exercises evaluate the validity 
of licensee contingency plans and the licensee’s 
competence to handle adequately emergencies 
initiated by a security incident. 


The AECB, in conjunction with DFAIT, 
ensures that measures for the physical protection of 
nuclear materials in Canada are consistent with 
Canada’s international obligations, specifically the 
IAEA recommendations, the Physical Protection of Nuclear 
Material (INFCIRC/225/Rev. 3), and the Convention on the 
Physical Protection of Nuclear Material (INFCIRC/274/Rev. 
1). Among other requirements, the Convention sets 
minimum levels of physical protection for nuclear 
material in international nuclear transport. The AECB 
serves as the official Canadian point of contact for the 
Convention. Approximately 400 applications for the 
export or import of nuclear materials were scrutinized 
for security implications pursuant to Convention 
requirements. 
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AECB staff continued to participate in efforts by 
the IAEA to combat the illicit trafficking in nuclear 
materials and radioactive substances. The AECB 
serves as the official Canadian point-of-contact for 
the IAEA Illicit Trafficking Database. 


In response to growing international concerns 
with the regulatory framework supporting the physical 
security of nuclear facilities, the IAEA has developed 
an International Physical Protection Advisory Service. 
During the reporting period, AECB staff participated 
as cost-free experts on two such missions, one to 
Hungary and the other to Romania. 


An AECB staff member participated as a guest 
lecturer at the IAEA-sponsored international training 
course on the physical protection of nuclear facilities 
and nuclear material. 


International Activities 


The scope of international discussions on nuclear 
safety has grown in recent years, reflecting increased 
post-Chernobyl concern about trans-frontier risks. 
The experience and expertise of the AECB give 
Canada a major influence in the development of 
international safety guidelines. 


AECB staff participates in activities of the 
International Atomic Energy Agency (IAEA), the 
International Commission on Radiological Protection 
(ICRP), the United Nations Scientific Committee on 
Effects of Atomic Radiation (UNSCEAR), the Nuclear 
Energy Agency (NEA) of the Organization for 
Economic Co-operation and Development, and other 
international organizations concerned with the 
peaceful uses of nuclear energy. 


AECB staff continued its ongoing involvement in 
committees, working groups and technical meetings 
that dealt with a wide range of topics, which included: 
the finalization of an international convention on the 
safety of radioactive waste and spent fuel 
management; preparation of inspection practices for 
nuclear power reactors; issues with respect to 
planning for nuclear emergencies; preparation and 
revision of safety codes and standards for nuclear 
facilities, for radiation and environmental protection, 
for training in the nuclear industry, and for radioactive 
waste management; and review of the international 
regulations for safe transport of radioactive materials. 
Additionally, staff continued to provide the IAEA with 
computer programming assistance for its 
transportation database. 


During the reporting period, AECB staff provided 
technical assistance to the South Korean regulatory 
agency with respect to the Canadian-designed 
Wolsong reactor and to the Romanian regulatory 
agency concerning the Cernavoda nuclear generating 
station. 


The AECB is actively involved in the exchange of 
nuclear safety and regulatory information with other 
foreign regulators, and has formal agreements on 
such matters with the American, Argentine, British, 
Chinese, French, German, Indonesian, South Korean, 
Swiss, Romanian and Russian nuclear regulatory 
agencies. The AECB is also a member of the CANDU 
regulators group, set up under the auspices of the 
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IAEA, to verify safety activities in countries that have 
CANDU reactors in operation or under construction. 


During the reporting period, AECB staff 
continued to meet regularly with regulators from the 
UK, USA and France on the use of computerized 
instrumentation, and control and protection systems. 
The participants in these meetings are now preparing 
a consensus report on regulatory assessment of 
safety-critical software. 


Public Information 


As part of the reorganization that took effect on 
January 1, 1998, a new Communications Division was 
created to take over the functions previously carried 
out by the Office of Public Information. This change 
was made in recognition of the need for the AECB to 
enhance its communications function and to take a 
more proactive role in identifying communications 
opportunities. 


The division has a lead role in assembling and 
producing communications material for internal and 
external audiences. It responds to enquiries from the 
public and the news media, and issues news releases, 
notices and information bulletins. It also publishes 
information about the AECB's regulatory role, 
responsibilities and mission-oriented research, as 
well as reports prepared by the Board’s Advisory 
Committees. A full-time staff of ten is devoted to 
dealing with enquiries, orders for publications and 
other information materials, and to planning and 
developing communications programs. 


A Catalogue of Publications is published annually. 
Anyone may have their name placed on the mailing 
list to receive this publication, as well as news 
releases, consultative documents (proposed 
regulations, policies and guides), the quarterly 
regulatory journal Reporter, the Annual Report, and 
Board meeting agendas, minutes and related 
documents. 


During the reporting period, the Communications 
Division handled an average of 80 calls or e-mail 
messages per day, received over 1,500 requests 
for documents and videos, and sent out over 
14,000 items in response. There were close to 60 new 
titles added to the publications catalogue, and over 
40 research reports were made available. The division 
issued 31 news releases, and dealt with well over 
450 news media contacts. 


Four years ago, the AECB launched a new 
information bulletin in the Durham region of Ontario 
to inform the local public of the radiation exposures 
from the operation of the nearby Pickering and 
Darlington nuclear generating stations. As a result of 
comments and suggestions received from local 
residents, the Radiation Monitor underwent changes in 
its title, to Radiation Index, and in its graphic 
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presentation. The Radiation Index is updated and 
produced every three months by the AECB. 


In 1997-98, the five-member Board continued 
its practice of having meetings in communities that 
have a special interest in one or more nuclear 
facilities, visiting Kincardine, Ontario (Bruce Nuclear 
Power Development facilities), Saskatoon, 
Saskatchewan (uranium mines in northern 
Saskatchewan), and Oshawa, Ontario (Pickering and 
Darlington Nuclear Generating Stations). Public 
interest in the Board’s decision-making process has 
increased dramatically in recent years, and the 
dissemination of related documentation has become 
a sizable function. The division now handles all 
requests for Board meeting documentation, and 
maintains mailing lists for persons interested in 
receiving documents on some or all of the subject 
matters with which the Board deals. 


The AECB has also continued to expand its public 
notification and consultation activities related to the 
Board's regulatory and licensing process. Proposals 
for licensing actions are routinely distributed to local 
officials, interested groups and organizations. 
Through notices published in local newspapers, the 
public is also given opportunities to make its views 
known. Comments received are taken into 
consideration by the Board in its decision making. 


The AECB expanded its presence on the 
“information highway” by preparing 15 documents for 
its website (www.gc.ca/aecb) which consists of an 
array of information about the Board, several 
publications, and links to other nuclear-related sites. 
The AECB intends to make increasing use of this 
communication tool. 


The Communications Division may be reached 
toll-free at 1-800-668-5284. The regular phone 
number is (613) 995-5894, and the fax number is 
(613) 992-2915. The electronic mail address for public 
information matters is info@atomcon.gc.ca. 


Corporate Administration 


Cost Recovery 


The AECB recovered 82% of its $40.9 million 
recoverable licensing costs through fees charged for 
licences and permits. In addition, costs of $4.2 million 
were incurred to licence publicly-funded health care 
institutions, educational institutions and federal 
departments. As these organizations are exempted 
from the fees, their licensing costs are covered by 
Parliamentary appropriation. 


All AECB funding is voted by Parliament. 
The funds recovered through fees are returned 
directly to the Consolidated Revenue Fund. 


Emergency Preparedness 


The AECB must be prepared for emergencies 
involving AECB licensed facilities, radioactive 
materials located outside of licensed facilities, or 
nuclear facilities outside of Canada that could affect 
the citizens or environment of Canada. In this 
capacity, the AECB must co-operate with its 
licensees, provincial and federal government 
agencies, and international organizations. 


One area of federal co-operation involves the 
Federal Nuclear Emergency Plan (FNEP), which is led 
by Health Canada. The FNEP would be activated if 
federal support to a Canadian province or a foreign 
country was required as a result of any domestic, 
trans-boundary (Canada/United States) or 
international incident. The AECB is a core member of 
each of the FNEP’s four organizational groups 
(Coordination, Operations, Technical Advisory and 
Public Affairs), and participates in emergency 
planning activities with other FNEP core agencies. 


One area of international co-operation is the 
arrangement that the AECB and the United States 
Nuclear Regulatory Commission have to notify each 
other of significant events occurring in their 
respective jurisdictions, and to exchange information 
on those events. This arrangement is regularly tested 
when actual or simulated events (i.e. exercises) occur. 
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The AECB operates a duty officer program 
whereby anyone can seek emergency information, 
advice or assistance from the AECB, 24-hours a day, 
for incidents involving the actual or potential release 
of radioactive materials to the environment. During 
the reporting period, the AECB Duty Officer received 
calls for 160 separate occurrences: 55 for actual or 
potential incidents, 30 for simulated incidents, 19 for 
AECB administrative requirements, and 56 for non- 
emergency items. 


The AECB participates in simulated incidents to 
check its emergency response capability and enhance 
its knowledge. During the reporting period, staff 
participated in one AECB-exclusive emergency 
exercise, one international exercise sponsored by the 
Nuclear Energy Agency of the Organization for 
Economic Co-operation and Development, and 
23 checks of the AECB Duty Officer communications 
system. In addition, Board project officers, located at 
nuclear generating stations in Canada, participated in 
several licensee emergency drills at each site. 


During the reporting period, the AECB continued 
implementation of a new emergency response plan. 
It is expected that full implementation should be 
completed by mid-1998. 


Plans for fiscal year 1998-99 are to continue 
implementation of the new emergency response plan, 
increase AECB participation in drills and exercises, 
enhance operational effectiveness of the emergency 
operations centre, and work with federal and 
provincial agencies and licensees in improving overall 
nuclear emergency preparedness in Canada. 


Training Centre/Technical Training 
Group 


The AECB’s Training Centre was responsible for 
developing and delivering training programs for AECB 
staff and for selected representatives of foreign 
regulatory organizations. As part of the AECB 
reorganization announced on October 31, 1997, the 
Training Centre was disbanded. Instead two groups 
were created, one for technical training and one for 
non-technical training. The Technical Training Group 


is in the Directorate of Environmental and Human 
Performance Assessment and is responsible for the 
design, development, delivery, evaluation and 
management of technical training programs for AECB 
staff and foreign clients. The other group is 
responsible for all the same aspects of management, 
administrative, and non-technical training programs 
for AECB staff, and is in the Directorate of Corporate 
Services, in the Human Resources Division. 


In preparation for the proclamation of the new 
Nuclear Safety and Control Act, five courses were 
presented to AECB staff during the year to familiarize 
them with the new Act. A larger number of short 
introductory sessions on the new Act were also 
presented. 


During the reporting period, 70 customized 
courses were delivered to AECB staff, resulting in 
877 person-days of training. Another 263 courses from 
external sources were coordinated for AECB staff. 


In the next fiscal year, the main training priorities 
will be to develop further and to deliver training 
modules on the diverse implications of the Nuclear 
Safety and Control Act and its Regulations, and to 
significantly strengthen the training in management 
and supervisory skills given to AECB staff having 
supervisory responsibilities. Planning and 
development for this training was started during the 
latter part of the reporting period. Development of 
training policies, standards and procedures was also 
started and will continue at an increased level in the 
next fiscal year. 


During the reporting period, a five-year program 
of assistance to the Romanian regulatory body was 
concluded. The on-site licensing and safety 
compliance advisor completed this assignment at the 
end of June 1997, and a final scientific visit by the 
Romanian regulatory agency officials was held in 
Canada, also in June 1997, to conclude the program 
and to assist in preparing the final report for the 
project. 
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Five major training programs were developed and 
delivered for regulators from China, Korea, Lithuania, 
Russia and Slovakia. Two scientific visits were 
undertaken involving representatives from the 
Philippines and Vietnam. 


A “training for the trainer” course was presented 
to a large group of regulators from Russia, Ukraine 
and Lithuania, in Novovoronezh, Russia, in June 1997. 


Two programs of assistance to review the 
preliminary safety assessment report (PSAR) for the 
Third Qinshan Nuclear Power Plant were provided to 
NNSA, the Chinese regulator, as well as two series of 
lectures on specific topics related to the Canadian 
regulatory philosophy and approach, as it applies to 
licensing CANDU reactors. 


During 1997-98, the AECB continued its 
agreement with the Canadian International 
Development Agency (CIDA), under the Canadian 
Nuclear Safety Initiative of the Department of Foreign 
Affairs and International Trade. Further cooperation 
with Ukrainian, Russian and Lithuanian regulators 
will continue under this initiative next fiscal year. 


Nuclear Liability 


The AECB is responsible for the administration 
of the Nuclear Liability Act, designating nuclear 
installations and, with the approval of Treasury 
Board, prescribing the amount of basic insurance to 
be maintained by the operator. Annex XII lists the 
designated installations and the amounts of basic 
insurance prescribed. 


During the reporting period, the AECB continued 
to assist Natural Resources Canada in its policy role 
with respect to the Act, and in its review of the Act. 
This review, which was initiated by Natural Resources 
Canada, is consistent with renewed interest and 
efforts in the international nuclear community toward 
improved legislation and international agreements in 
the area of third-party liability. 


Project 96 and Beyond 


The efficient and effective discharge of 
the AECB regulatory mandate is clearly linked to 
the management framework which prevails in 
the organization. During the reporting period, the 
President and Executive Committee continued to 
implement the recommendations stemming from the 
thorough review of the AECB’s internal management 
policies and practices, which was completed in 1996 
as a special initiative called Project 96 and Beyond. 
Some of the major recommandations that were 
implemented include the adoption of an activity- 
based planning and budgeting system, the 
development of a strategic plan, and the launching of 
a comprehensive reform of human resources policies 
and programs. Other initiatives included the 
development of a core set of fundamental corporate 
documents on the AECB’s mandate, corporate values, 
priority-setting, and work management systems. 


Internal Audit 


The AECB put in place several years ago an Audit 
and Evaluation Group to examine corporate 
management accountability and program 
performance issues, and to make recommendations 
for improvement. The group reports directly to the 
President, and works under the guidance of a 
corporate Audit and Evaluation Committee, which is 
chaired by the President. While the group at first 
focussed mostly on audit issues, it has recently 
broadened its attention to include assessment of 
program effectiveness. It also assists management in 
selected corporate reviews, and in identifying lessons 
learned and best practices. 


Considerable effort was made during the past 
year to diagnose ways to improve the assignment and 
management of multidisciplinary analysis and 
assessment projects carried out by AECB staff. The 
Audit and Evaluation Group helped management to 
successfully complete this diagnostic process, and 
the project participants were recognized with a 
President's Award in December 1997. 
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A report on an audit of Translation Services was 
completed during the year. The audit focussed on 
management of the contractual relationship with an 
external service provider, and on the quality of 
translated documents intended for internal 
distribution. A management action plan responded to 
the findings and recommendations. 


A major initiative during the reporting period was 
a corporate review of compliance inspections, 
enforcement and other related follow-up actions. The 
AECB spends about $7 million per year on these 
functions. The review looked at management 
framework, success and alternatives issues. The draft 
report has now been submitted to management for 
review. 


Environmental Assessment 


The Canadian Environmental Assessment Act (CEAA) 
was promulgated in January 1995. It places a range of 
obligations on the AECB relating to the conduct of 
environmental assessments (EA). These obligations 
are clearly defined in the CEAA. 


One of the underlying principles of the CEAA is 
that the public should be given ample opportunity to 
participate in EAs. To support this objective, a 
Public Registry was established by the Canadian 
Environmental Assessment Agency to provide public 
access to information upon which EAs are based. 
The AECB has established electronic links with the 
Agency for the purpose of recording information in 
the Public Registry with respect to projects for which 
the AECB is required to conduct an EA. All such 
projects are listed in the Federal Environmental 
Assessment Index (FEAI), which offers the publica 
single point of reference, with electronic access, for 
all EAs conducted by federal departments and 
agencies. 


During the reporting period, the AECB filed eight 
EAs with the FEAI: seven screenings and one 
comprehensive study. Seven of these are completed 
and one is ongoing. Environmental assessments 
begun under the Environmental Assessment and Review 
Process Guidelines Order (EARPGO), the precursor to the 
CEAA, are not registered in the FEAI. 


The AECB, in concert with other federal 
departments and agencies, is working closely with the 
Agency to develop appropriate regulations and 
procedures to facilitate the application of the CEAA. 
The AECB is also working to harmonize its regulatory 
process and its obligations under the Atomic Energy 
Control Act with the requirements of the CEAA. 


Financial Statement 


The audited financial statement for the fiscal year 
ending March 31, 1998, is shown in Annex XIII. 
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Annex II, March 31, 1998 


Organization of the AECB 


President and Chief Executive Officer 
Advisory Committee on Radiological Protection 
Advisory Committee on Nuclear Safety 

Group of Medical Advisers 


Legal Services Unit 
Audit and Evaluation Group 


Secretariat 

Secretary of the Board 

Communications Division 

External Relations and Documents Division 
Non-Proliferation, Safeguards and Security Division 
New Act Implementation Group 

Board Services Group 


Directorate of Reactor Regulation 
Power Reactor Operations Division 
Power Reactor Evaluation Division 
Safety Evaluation Division (Analysis) 
Safety Evaluation Division (Engineering) 


Directorate of Fuel Cycle and Materials Regulation 
Uranium Facilities Division 

Wastes and Decommissioning Division 

Materials Regulation Division 

Research and Production Facilities Division 


Directorate of Environmental 

and Human Performance Assessment 
Radiation and Environmental Protection Division 
Personnel Qualification Assessment Division 
Performance Evaluation Division 
Technical Training Group 
Research and Support Group 


Directorate of Corporate Services 
Human Resources Division 

Finance Division 

Information Management Division 


* Acting 


Chairman 
Chairman 
Chairman 


Senior Counsel/Manager (A)* 
Manager 


Director General 


Director (A)* 
Director 
Director 

Manager 
Manager 


Director General 
Director 
Director 
Director 
Director 


Director General 
Director 
Director 
Director 
Director 


Director General 


Director 
Director 
Director 
Manager 
Manager 


Director General 
Director 
Director 
Director 
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A.J. Bishop 
A.M. Marko 
A. Pearson 

S. Vlahovich 


A. Nowack 
R. Maddocks 


P. Marchildon 
P. Marchildon 
R. Potvin 

C. Maloney 

H. Stocker 

R. Brown 

B. Gerestein 


J. Harvie 
R. Leblanc 
M. Taylor 
P. Wigfull 
K. Asmis 


M. Duncan 
T. Viglasky 
R. Ferch 

R. Thomas 
A. Aly 


J. Waddington 


M. Measures 
G. Schwarz 
K. Pereira 

J. Didyk 

I. Grant 


G. Jack 

D. Vermette 
M. Dupéré 
W. Goodwin 


Annex Ill, March 31, 1998 


Advisory Committee on Radiological Protection 


Dr. A.M. Marko 
(Chairman) 


Dr. D.J. Gorman 
(Vice-Chairman) 


Dr. D.B. Chambers 


Dr. G. Dupras 


Dr. J.F. Lafortune 
Dr. D.K. Myers 


Mrs. L. Normandeau 


Dr. L. Renaud 


Dr. D.W.O. Rogers 
Dr. J.B. Sutherland 


Dr, B.Ly Tracy 


Mr. M. White 


Dr. R.J. Woods 


Dr. A. Pearson 
(ex officio) 


Mr. M.W. Lupien 
(Scientific Secretary) 


Consultant 
Deep River, Ontario 


Director, Office of Environmental Health and Safety 
University of Toronto 
Toronto, Ontario 


SENES Consultants Ltd. 
Richmond Hill, Ontario 


Chief, Nuclear Medicine 
Hôtel-Dieu de Saint-Jérôme 
Saint-Jérôme, Quebec 


Science Applications International Corporation 
Ottawa, Ontario 


Consultant 
Pembroke, Ontario 


Medical Physics Department 
Hôpital général de Montréal 
Montréal, Quebec 


Biomedical Engineering Unit 
Electromed International 


St-Eustache, Quebec 


National Research Council of Canada 
Ottawa, Ontario 


Health Sciences Centre 
Winnipeg, Manitoba 


Radiation Protection Bureau 
Health Canada 


Ottawa, Ontario 


Safety Management Services, Inc. 
Pickering, Ontario 


Professor Emeritus, Department of Chemistry (Retired) 
University of Saskatchewan 


Saskatoon, Saskatchewan 


Chairman, Advisory Committee on Nuclear Safety 


Atomic Energy Control Board 
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Advisory Committee on Nuclear Safety 


Dr. A. Pearson 
(Chairman) 


Dr. A. Biron 


(Vice-Chairman) 


Dr. A.H. Boisset 


Dr. A.E. Collin 


Dr. M. Gaudry 


Dr. J.R. Humphries 


Dr. P.G. Mallory 


Dr. W.J. Megaw 


Mr. A. Natalizio 


Dr. R. Sexsmith 


Dr. A.M. Marko 
(ex officio) 


Mr. R.J. Atchison 


(Scientific Secretary) 


Annex IV, March 31, 1998 


Consultant 
Deep River, Ontario 


Associate Director 
Centre de recherche en calcul appliqué (CERCA) 
Montréal, Quebec 


Responsible for Environment 
Office of Technology Transfer 
McGill University 
Montréal, Quebec 


Consultant 
Ottawa, Ontario 


Professor of Economics 
Université de Montréal 


Montréal, Quebec 


Consultant 
Nepean, Ontario 


Consultant 
Peterborough, Ontario 


Professor Emeritus 
York University 
North York, Ontario 


Consultant 
Etobicoke, Ontario 


Department of Civil Engineering 
University of British Columbia 


Vancouver, British Columbia 


Chairman, Advisory Committee on Radiological Protection 


Atomic Energy Control Board 
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Dr. P. Hollett 
Dr. D.J. Neilson 


Dr. O.S.Y. Wong 
Dr. D. Barnes 


Dr. J.M. Daly 
Dr. J. Schollenberg 
Dr. M. Taha 


Dr. J. Morais 
Dr. G. Grenier 


Dr. A.A. Driedger 
Dr. M. McQuigge 


Dr. J.B. Sutherland 
Dr. K.D. Jones 


Dr. S.K. Liem 
Dr. V. Trivedi 


Dr. A.W. Lees 


Dr. A.S. Belzberg 
Dr. J.T.W. Lim 


Dr. S. Vlahovich* 


LCol. G. Cook 
Maj. R. Nowak 


Dr. A.M. Marko 
Dr. A. Clarke 


Mr. M.W. Lupien 


(Scientific Secretary) 


* AECB Medical Liaison Officer 


Annex V, March 31, 1998 
Medical Advisers 


Newfoundland and Labrador 
Prince Edward Island 


Nova Scotia 


New Brunswick 


Quebec 
Ontario 
Manitoba 
Saskatchewan 


Alberta 


British Columbia 


Health Canada 


Department of National Defence 
Atomic Energy of Canada Limited 


Atomic Energy Control Board 
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Annex VI, March 31, 1998 


Power Reactor Licences 


Facility and Location Type and Number Start-Up Current Licence 
(Licensee) of Units/Capacity Number Expiry Date 
Pickering Generating Station A CANDU-PHW 1971 PROL 4/98 1999.03.31 
Pickering, Ontario 4 x 500 MW(e)* 

(Ontario Hydro) 

Bruce Generating Station A CANDU-PHW 1976 PROL 7/96 1998.06.30 
Tiverton, Ontario 4 x 750 MW(e)** 

(Ontario Hydro) 

Pickering Generating Station B CANDU-PHW 1982 PROL 8/98 1999.03.31 
Pickering, Ontario 4 x 500 MW(e) 

(Ontario Hydro) 

Gentilly-2 Nuclear Power Station CANDU-PHW 1982 PER 10/96 1998.10.31 
Gentilly, Quebec 600 MW(e) 

(Hydro-Québec) 

Point Lepreau Generating Station CANDU-PHW 1982 PROL 12/96 1998.10.31 
Point Lepreau, New Brunswick 600 MW(e) 

(New Brunswick Power Corporation) 

Bruce Generating Station B CANDU-PHW 1984 PROL 14/97 1999.10.31 
Tiverton, Ontario 4 x 840 MW(e) 

(Ontario Hydro) 

Darlington Generating Station A CANDU-PHW 1989 PROL 13/96 1998.11.30 
Bowmanville, Ontario 4 x 850 MW(e) 


(Ontario Hydro) 


MW(e) — megawatt (nominal electrical power output) 

PER — Reactor Operating Licence (Permis d'exploitation de réacteur) 
PHW  — __ pressurized heavy water 

PROL — Power Reactor Operating Licence 


* PROL 4/98 requires the licensee to maintain all units in an approved shutdown state. 
** PROL 7/96 requires the licensee to maintain Unit 2 in an approved shutdown state. 
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Annex VII, March 31, 1998 
Research Reactor Licences 


Licensee and Location Type and Capacity Start-Up Current Licence 
Number Expiry Date 

McMaster University pool-type 1959 RROL 1/97 1999.06.30 

Hamilton, Ontario 5 MW(t) 

Ecole polytechnique subcritical 1974 PERR 9/95 2000.09.30 

Montréal, Quebec assembly 

University of Toronto SLOWPOKE-2 1976 RROL 6A/97 2000.06.30 

Toronto, Ontario 20 kW(t) 

Ecole polytechnique SLOWPOKE-2 1976 PERR 9A/97 2000.06.30 

Montréal, Quebec 20 kW(t) 

Dalhousie University SLOWPOKE-2 1976 RROL 17/97 2000.06.30 

Halifax, Nova Scotia 20 kW(t) 

University of Alberta SLOWPOKE-2 1977 RROL 18/97 2000.06.30 

Edmonton, Alberta 20 kW(t) 

Saskatchewan Research Council SLOWPOKE-2 1981 RROL 19/97 2000.06.30 

Saskatoon, Saskatchewan 20 kW(t) 

Royal Military College of Canada SLOWPOKE-2 1985 RROL 20/97 2000.06.30 

Kingston, Ontario 20 kW(t) 


kW(t)  — kilowatt (thermal power) 

MW(t) — megawatt (thermal power) 

PERR — _ Research Reactor Operating Licence (Permis d'exploitation de réacteur de recherche) 
RROL — Research Reactor Operating Licence 
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Annex VIII, March 31, 1998 


Nuclear Research and Test Establishment Licences 


Licensee and Location 


Atomic Energy of Canada Limited 
Chalk River Laboratories 
Chalk River, Ontario 


Atomic Energy of Canada Limited 
Chalk River Laboratories 
Chalk River, Ontario 


Atomic Energy of Canada Limited 
Chalk River Laboratories 
Chalk River, Ontario 


Atomic Energy of Canada Limited 
Whiteshell Laboratories 
Pinawa, Manitoba 


Type and Capacity 


Nuclear Research and 
Test Establishment 


New Processing Facility 


MAPLE | and 2 
Nuclear Reactors 
2x 10 MW(t) 


Nuclear Research and 
Test Establishment 


MW(t) — megawatt (thermal power) 

NRCA — Nuclear Reactor Construction Approval 

NRTE — Nuclear Research and Test Establishment 
RPCA — _ Radioisotope Processing Construction Approval 


* Construction approval expires when an operating licence is issued. 
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Current Licence 


Number Expiry Date 
NRTE 1.2/96 1998.10.31 
RPCA 03/97 
NRCA 62/97 : 
NRTE 2.1/96 1998.10.31 


(Continued on the next page) 


Annex VIII (Continued) 


Nuclear Research and Test Establishment Licences 


Chalk River Laboratories 
(AECL) 


Facility 


Current Licence Number — NRTE 1.2/96 
Expiry Date — 1998.10.31 


Description 


NRU Reactor 


NRX Reactor 


Recycle Fuel Fabrication Laboratories 


PTR Reactor 
ZED-2 Reactor 


Universal Cells, Building 234 


Molybdenum-99 Production Facility 


Industrial Materials Processing 
Electron Accelerator 


Pulsed High-Energy Linear 
Accelerator Facility 


Tandem Accelerator 
Superconducting Cyclotron 


Health Physics Neutron Generator 
Waste Treatment Centre 

Fuels and Materials Cells Facility 
Waste Management Areas 


Nuclear Fuel Fabrication Facility, 
Building 405 


Nuclear Fuel Fabrication Facility, 
Building 429 


Heavy Water Upgrading Facility 


Combined Electrolysis, Catalytic 


Exchange Upgrading/Detritiation Test 


Nuclear research reactor, maximum power 135 MW thermal 
Permanently shut down, to be decommissioned 


Fabrication of small quantities of mixed oxide fuel for 
physics tests and demonstration irradiations 


Permanently shut down, to be decommissioned 
Research reactor, less than 200 W thermal 


Three isolation cells for examining radioactive material 
up to 4.9 m in length 


Recovery of Mo-99 


Electron accelerator, 10 MeV, 50 kW beam 


Electron accelerator, 13 MeV, 4.5 kW beam 


15 MeV Tandem accelerator and superconducting cyclotron 


Electrostatic accelerator, 150 KeV 

Treatment of solid and liquid waste 

12 isolation cells for examining radioactive material 
Storage and handling of waste 


Production of low-enriched uranium fuel 
for research reactors 


Production of low and high-enriched uranium fuel 
for research reactors 


Upgrading of activated heavy water 


Pilot scale facility to demonstrate 
means to treat downgraded heavy water 
(continued on the next page) 
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Annex VIII (Continued) 
Nuclear Research and Test Establishment Licences 


Chalk River Laboratories 
(AECL) 


Facilities 


MDS Nordion Medical Isotope Reactor Project 
Maple | and 2 


New Processing Facility 
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Current Licence Number — RPCA 03/97 
— NRCA 62/97 


Description 


Two 10 MW reactors (under construction) 


To produce radioisotopes for medical use 
(under construction) 
(continued on the next page) 


Annex VIII (Continued) 
Nuclear Research and Test Establishment Licences 


Whiteshell Laboratories Current Licence Number — NRTE 2.1/96 
(AECL) Expiry Date —1998.10.31 
Facility Description 

WR-1 Organically cooled experimental reactor. Undergoing 


decommissioning, phase 1 complete, remaining radioactive 
components in long-term storage with surveillance 


WL Concrete Canister Storage Facilities Storage of irradiated fuel 

Van de Graaff Accelerator Proton accelerator, current less than 30 microAmps 
14 MeV Neutron Generator Shut down and mothballed 

Active Liquid Waste Treatment Centre Processing of liquid waste 

WL Shielded Facilities Post-irradiation examination of fuels, reactor core 


components and other radioactive material 


WL Waste Management Area Storage and handling of waste 
SLOWPOKE Demonstration Reactor 2 MW pool-type reactor. Decommissioned 
Whiteshell Irradiator Electron beam accelerator, less than 1 kW, 9.3 MeV 


Annex IX, March 31, 1998 
Uranium Mine/Mill Facility Licences 


Facility and Location Licensed Capacity Current Licence 
(Licensee) or Activity Number Expiry Date 
Kiggavik-Scissons Schultz ore removal MFRL-157-3.3 indefinite 


Baker Lake Area 
Northwest Territories 
(Urangesellschaft Canada Limited) 


Cigar Lake Project underground exploration MFEL-152-4. 1 1998.07.31 
Saskatchewan 
(Cigar Lake Mining Corporation) 


McArthur River Project construction MFEL-171-0 indefinite 
Saskatchewan 
(Cameco Corporation) 


Midwest Joint Venture suspended operations MFEL-167-0.3 indefinite 
Saskatchewan 
(Minatco Limited) 


Cluff Lake 2,020,000 kg/a uranium MFOL-143-6.1 1998.12.31 
Saskatchewan 
(Cogema Resources Inc.) 


Key Lake Operation 5,700,000 kg/a uranium MFOL-164-4 1999.09.30 
Saskatchewan 
(Cameco Corporation) 


McClean Lake Project construction and operation MFOL-170-0.1 1999.03.11 
Saskatchewan 
(Cogema Resources Inc.) 


Rabbit Lake Operation 6,500,000 kg/a uranium MFOL-162-4 1998.10.31 
Saskatchewan 

(Cameco Corporation) (continued on the next page) 
I ae Nc re en Re 
kg/a — kilogram per year 

MFRL — Mining Facility Removal Licence 

MFEL — Mining Facility Excavation Licence 

MFOL — _ Mining Facility Operating Licence 
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Annex IX (Continued) 


Uranium Mine/Mill Facility Licences 


Facility and Location 
(Licensee) 


Rayrock 
Northwest Territories 
(Indian and Northern Affairs Canada) 


Stanrock Mine 
Elliot Lake, Ontario 
(Denison Mines Limited) 


Stanleigh Mine 
Elliot Lake, Ontario 
(Rio Algom Limited) 


Beaverlodge Mining Operations* 
Beaverlodge, Saskatchewan 
(Cameco Corporation) 


Dawn Lake Project 
Saskatchewan 
(Cameco Corporation) 


Denison Mine 
Elliot Lake, Ontario 
(Denison Mines Limited) 


Dubyna Mine* 
Uranium City, Saskatchewan 
(Cameco Corporation) 


Panel Mine 
Elliot Lake, Ontario 
(Rio Algom Limited) 


Quirke Mine 
Elliot Lake, Ontario 
(Rio Algom Limited) 


Madawaska Mine 
Bancroft, Ontario 
(Madawaska Mines Limited) 


Licensed Activity 


decommissioning 


shut down 


decommissioning 


decommissioning 


decommissioning 


decommissioning 


decommissioning 


decommissioning 


decommissioning 


decommissioning 


DA — Decommissioning Approval 

MFOL — Mining Facility Operating Licence 

MFDL — _ Mining Facility Decommissioning Licence 
PSL — Prescribed Substance Licence 


* These two facilities are included under the same licence. 


47 


Current Licence 


Number 


PSL-208/98 


MFOL-135-2.6 


MFDL-352-0.1 


MFDL-340-0. 1 


MFDL-347-0.1 


MFDL-349-0.3 


MFDL-340-0. 1 


MFDL-346-0.8 


MFDL-345-0.9 


DA-139-0.5 


Expiry Date 


1998.06.30 


indefinite 


indefinite 


indefinite 


indefinite 


indefinite 


indefinite 


indefinite 


indefinite 


indefinite 


Annex X, March 31, 1998 
Uranium Refinery, Conversion Facility 


and Fuel Fabrication Plant Licences 


Licensee and Location Licensed Capacity Current Licence 
(tonnes/year uranium) Number Expiry Date 
General Electric Canada Incorporated 1,300 (fuel pellets) FFOL-221-5 1998.12.31 


Toronto, Ontario 


General Electric Canada Incorporated 1,200 (fuel bundles) FFOL-222-5 1998.12.31 
Peterborough, Ontario 


Earth Sciences Extraction Company 70 (uranium oxide) FFOL-209-10 1998.11.30 
Calgary, Alberta 


Cameco Corporation 18,000 (UO,) FFOL-224-5 1999.12.31 
Blind River, Ontario 

Cameco Corporation 12,500 (UF,) FFOL-225-4 1999.12.3] 
Port Hope, Ontario 2,000 (U) — 


(natural and depleted 
metal and alloys) 
3,800 (UO,) 
1,000 (ADU) 


Zircatec Precision Industries 1,500 (fuel pellets and bundles)  FFOL-223-5 1999.12.31 
Incorporated 
Port Hope, Ontario 


a 


ADU — ammonium di-uranate 

FFOL — Fuel Facility Operating Licence 
U — uranium 

UP — uranium hexafluoride 

UO, — _ uranium dioxide 

UO — uranium trioxide 
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Annex XI, March 31, 1998 


Waste Management Licences 


Facility and Location 
(Licensee) 


Radioactive Waste Operations Site 1 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Radioactive Waste Operations Site 2 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Douglas Point Radioactive Waste 
Storage Facility 

Douglas Point, Ontario 

(Atomic Energy of Canada Limited) 


Gentilly-2 Radioactive Waste 
Management Facility 

Gentilly, Quebec 

(Hydro-Québec) 


Gentilly-1 Radioactive Waste 
Storage Facility 

Gentilly, Quebec 

(Atomic Energy of Canada Limited) 


Point Lepreau Solid Radioactive 
Waste Management Facility 

Point Lepreau, New Brunswick 

(New Brunswick Power Corporation) 


Pickering Used Fuel 

Dry Storage Facility 
Pickering, Ontario 
(Ontario Hydro) 


Edmonton, Alberta 
(University of Alberta) 


Port Granby, Ontario 
Newcastle, Ontario 
(Cameco Corporation) 


Treatment/ 
Type of Waste 


storage of old solid wastes 
from Ontario Hydro 
nuclear generating 
stations (no new waste) 


incineration, compaction and 
storage of wastes from Ontario 


Hydro nuclear generating stations 


storage of old solid wastes 
from Douglas Point Generating 
Station (no new waste) 


storage of solid wastes from 
Gentilly-2 Nuclear Power Station 
and old solid wastes from 
Gentilly-1 Nuclear Power Station 


storage of old solid wastes from 
Gentilly-1 Nuclear Power 
Station (no new waste) 


storage of solid wastes 
from Point Lepreau 
Generating Station 


storage of spent fuel 
from Pickering Nuclear 
Power Station 


incineration of low-level 
combustible liquid wastes 
and storage of aqueous and solid 
wastes from the University 
and Edmonton area 


storage of wastes from Cameco 


refinery and chemical treatment of 


drainage and run-off water 


Current Licence 


Number Expiry Date 
WFOL-320-9. ] indefinite 
WFOL-314-9 1998.05.31 
WFOL-332-4 indefinite 
WFOL-319-9 1999.12.31 
WFOL-331-4 indefinite 
WFOL-318-9. 1 1999.01.31 
WFOL-350-1 1998.12.31 
WFOL-301-10 1998.11.30 
WFOL-338-3.2 indefinite 


(continued on the next page) 


WFOL — 


Waste Management Facility Operating Licence 
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Annex XI (Continued) 


Waste Management Licences 


Facility and Location Treatment/ Current Licence 
(Licensee) Type of Waste Number Expiry Date 
Suffield, Alberta storage of old solid wastes from the WFOL-307-6.1 indefinite 
(Department of National Defence) Department of National Defence 
Toronto, Ontario storage and handling of wastes from WFOL-310-12 2000.01.31 
(University of Toronto) the University and Toronto area 
Welcome, Ontario storage of old wastes from WFOL-339-2.1 indefinite 
(Cameco Corporation) previous Cameco Port Hope 

operations and chemical treatment 

of drainage and run-off water 
Bruce Nuclear Power Development, handling of wastes from WFOL-323-8 1999.08.31 
Central Maintenance Facility decontamination of equipment 
Tiverton, Ontario and tools, and general 
(Ontario Hydro) maintenance activities at BNPD 
Mississauga, Ontario storage and handling of wastes WFOL-335-5 1999.12.31 
(Monserco Limited) from the Toronto area 
Saskatoon, Saskatchewan storage and handling of wastes from WFOL-336-4.1 1998.07.31 
(University of Saskatchewan) the University and Saskatoon area 
NPD Waste Management Facility storage of solid wastes from the WFOL-342-2.5 indefinite 
Rolphton, Ontario partial decommissioning program 
(Atomic Energy of Canada Limited) 
Port Hope, Ontario storage of wastes from the WFOL-344-1.1 indefinite 
(Atomic Energy of Canada Limited) remedial program 
Oakville, Ontario temporary storage of radioisotope PSL-205/99 1999.06.30 
(Canatom Radioactive Waste Services) waste awaiting shipment to 
AECL Chalk River Laboratories 

Port Hope, Ontario contaminated soil storage PSL-182/99 1999.06.30 
(Low-Level Radioactive Waste 
Management Office, Pine St. Extension) 
(Floating Locations) decontamination of PSL-202/99 1999.11.30 


(Low-Level Radioactive Waste 
Management Office, 
decontamination projects) 


historic waste sites 


Prescribed Substance Licence 
Waste Management Facility Operating Licence 
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Annex XII, March 31, 1998 


Nuclear Liability Basic Insurance Coverage 


Designated Nuclear Installation (Operator) 


Bruce Generating Station A (Ontario Hydro) 

Bruce Generating Station B (Ontario Hydro) 

Darlington Generating Station (Ontario Hydro) 

Gentilly-2 Nuclear Power Station (Hydro-Québec) 

Pickering Generating Station A and B (Ontario Hydro) 

Point Lepreau Generating Station (New Brunswick Power Corporation) 
Port Hope Refinery (Cameco Corporation) 

Port Hope Fuel Fabrication Plant (Zircatec Precision Industries Incorporated) 
Research Reactor (McMaster University) 

SLOWPOKE Reactor (University of Alberta) 

SLOWPOKE Reactor (Dalhousie University) 

SLOWPOKE Reactor (Ecole polytechnique) 

SLOWPOKE Reactor (Saskatchewan Research Council) 


SLOWPOKE Reactor (University of Toronto) 


Douglas Point Waste Storage Facility (Atomic Energy of Canada Limited) 
Gentilly-1 Waste Storage Facility (Atomic Energy of Canada Limited) 
Chalk River Laboratories (Atomic Energy of Canada Limited) 


Whiteshell Research Laboratories (Atomic Energy of Canada Limited) 


SLOWPOKE Reactor, Royal Military College (Department of National Defence) 


* Installation excepted from carrying insurance under Section 32 of the Nuclear Liability Act. 
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Basic Insurance 


$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$4,000,000 
$2,000,000 
$1,500,000 
$500,000 
$500,000 
$500,000 
$500,000 


$500,000 


Annex XIII 
Management Report 


The management of the Atomic Energy Control Board is responsible for the preparation of all information 
included in its annual report. The financial statement has been prepared in accordance with the reporting 
requirements and standards established by the Receiver General for Canada for departmental corporations. The 
financial statement includes estimates that reflect management's best judgements. Financial information 
included elsewhere in the annual report is consistent with the financial statement. 


Management is also responsible for developing and maintaining a system of internal control designed to provide 
reasonable assurance that all transactions are accurately recorded and that they comply with the relevant 
authorities, that the financial statement reports the Atomic Energy Control Board’s results of operations and that 
the assets are safeguarded. 


The Auditor General of Canada conducts an independent audit and expresses an opinion on the financial 
statement. 


Af Vth LL 


AJ. Bishop, M.D. G.C. Jack 
President Director General of Corporate Services 


Ottawa, Canada 
May 28, 1998 
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Annex XIII (Continued) 


Auditor's Report 


To the Atomic Energy Control Board 
and the 
Minister of Natural Resources Canada 


| have audited the statement of operations of the Atomic Energy Control Board for the year ended March 31, 
1998. This financial statement is the responsibility of the Board’s management. My responsibility is to express an 
opinion on this financial statement based on my audit. 


| conducted my audit in accordance with generally accepted auditing standards. Those standards require that | 
plan and perform an audit to obtain reasonable assurance whether the financial statement is free of material 
misstatement. An audit includes examining, on a test basis, evidence supporting the amounts and disclosures in 
the financial statement. An audit also includes assessing the accounting principles used and significant estimates 
made by management, as well as evaluating the overall financial statement presentation. 


In my opinion, this financial statement presents fairly, in all material respects, the results of operations of the 


Board for the year ended March 31, 1998 in accordance with the accounting policies set out in Note 2 to the 
financial statement. 


ge ME 


John Wiersema, CA 
Assistant Auditor General 
for the Auditor General of Canada 


Ottawa, Canada 
May 28, 1998 
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Annex XIII (Continued) 
Statement of Operations 


for the Year Ended March 31, 1998 


Expenditures 

Operations 

Salaries and employee benefits 
Professional and special services 
Accommodation 

Travel and relocation 

Furniture and equipment 
Communication 

Utilities, materials and supplies 
Board Members’ expenses 
Information 

Repairs 

Equipment rentals 
Miscellaneous 


Grants and contributions 
Safeguards Support Program 
Other 


Total expenditures 


Non-tax revenue 

Licence fees 

Foreign training (Note 9) 

Refunds of previous years’ expenditure 
Design assessment for foreign sales 
Capital assets disposal 

Fines and penalties 

Miscellaneous 


Total non-tax revenue 
Net cost of operations (Note 3) 


The accompanying notes are 
an integral part of this statement. 


Approved by: 


Wi lls Loy 


AJ. Bishop, M.D. 
President 
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1998 


$31,170,659 
6,803,170 
3,881,636 
2,348,793 
139285 
796,509 
696,850 
376,628 
270972 
223,586 
112,450 


34,595 


48,109,133 


476,938 


915381 
568,319 


48,677,452 


23,221,979 
1,700,924 
92926 
8,203 
3,618 


17,428 
35,376,080 


613201,372 


LE 


G.C. Jack 


1997 


$30,478,634 
7,802,528 
3,693,980 
2,840,544 
L,632)105 
755,142 
857,890 
348,538 
brel 3 
189,982 
114,798 


34,783 


49,124,437 


502,166 


147,585 
649,751 


49,774,188 


30,072,647 
1,248,243 
193,061 
2,678,326 
4,133 
2,650 


14,374 
34,213,434 


$15,560,754 


Director General of Corporate Services 


Annex XIII (Continued) 
Notes to the Statement of Operations 


1. Authority, Objective and Operations 


The Atomic Energy Control Board (AECB) was established in 1946, by the Atomic Energy Control Act. It is a 
departmental corporation named in Schedule II to the Financial Administration Act and currently reports to 
Parliament through the Minister of Natural Resources Canada. 


The objective of the AECB is to ensure that nuclear energy in Canada is only used with due regard to health, 
safety, security and the environment, and to support Canada’s participation in international measures to prevent 
the proliferation of nuclear weapons. The AECB achieves this objective by controlling the development, 
application and use of nuclear energy in Canada, and by participating on behalf of Canada in international 
measures of control. 


The AECB administers the Nuclear Liability Act, including designating nuclear installations and prescribing basic 
insurance to be carried by the operators of such nuclear installations, and the administration of supplementary 
insurance coverage premiums for these installations. The sum of the basic insurance and supplementary 
insurance totals $75 million for each designated installation (Note 10). The number of installations requiring 
insurance coverage is 14. 


The AECB's expenditure is funded by a budgetary lapsing authority. Revenue, including licence fees, is deposited 
to the Consolidated Revenue Fund and is not available for use by the AECB. Employee benefits are authorized by 
a statutory authority. 


On April 1, 1990, the AECB Cost Recovery Fees Regulations came into effect. The general intent of these regulations is 
the recovery of all operating and administration costs of the AECB’s regulatory activities relating to the 
commercial use of nuclear energy from the users of such nuclear energy. Educational institutions, publicly funded 
non-profit health care institutions and federal government departments are exempt from these regulations. The 
AECB costs associated with exempt organizations and costs related to its international safeguards and import/ 
export activities are to remain as a cost to the Government. 


Fees for each licence type have been established based on the AECB’s cost of carrying out its regulatory activities. 
These include the technical assessment of licence applications, compliance inspections to ensure that licensees 
are operating in accordance with the conditions of their licence, and the development of licence standards. 
Revised fees were implemented on August 21, 1996 and continue to be based on 1992/93 regulatory activities. 


On March 20, 1997, the federal Nuclear Safety and Control Act received Royal Assent. It will replace the Atomic Energy 
Control Act, but will not come into effect until proclamation by order of the Governor in Council, which must await 
the development and approval of regulations that will be applied under the new statute. It is anticipated that this 
will be completed by early 1999. On proclamation of the new Act, the AECB will become the Canadian Nuclear 
Safety Commission (CNSC). 


The Nuclear Safety and Control Act mandates the CNSC to establish and enforce national standards in the areas of 
health, safety and environment. It establishes a basis for implementing Canadian policy and fulfilling Canada’s 
obligations with respect to the non-proliferation of nuclear weapons. Enactment will also provide CNSC 
compliance inspectors with enforcement powers along with penalities for infractions in line with current 
legislative practices. The CNSC will be a court of record with powers to hear witness, take evidence and control its 
proceedings. It will be empowered to require financial guarantees, to order remedial action in hazardous 
situations and to require responsible parties to bear the costs of decontamination and other remedial measures. 
As well, the Nuclear Safety and Control Act provides for the recovery of costs of regulation from persons licensed 
under the Act. 
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Annex XIII (Continued) 
Notes to the Statement of Operations 


2. Significant Accounting Policies 


The Receiver General for Canada specifies the reporting requirements and standards for departmental 
corporations. The AECB’s most significant accounting policies are as follows: 


a) 


Expenditure recognition 


i) 


ii) 


Expenditures are recorded on an accrual basis in the year they are charged to the Board's appropriation, 
with the exception of employee termination benefits and vacation pay which are recorded on a cash 
basis. 


Estimates of amounts for services provided without charge by Government departments are included in 
expenditure and are measured at the provider's cost. 


Revenue recognition 


i) 


il) 


iii) 


Licence fees are recorded as revenue on a straight-line basis over the life of the licence (normally one or 
two years), except for licence fees regarding an application for a construction approval of a nuclear 
reactor in which case they are recognized over the period of the work performed by the AECB. 


Revenue for foreign training and design assessment for foreign sales is recognized over the period of the 
work performed by the AECB. 


Refunds of previous years’ expenditure are recorded as revenue when received and are not deducted from 
expenditures. 


Capital purchases 


Acquisitions of capital assets are charged to operating expenditures in the year of purchase. 


Contributions to superannuation plan 


AECB employees participate in the superannuation plan administered by the Government of Canada and 
contribute equally with the AECB to the cost of the plan. Contributions by the AECB are charged to 
expenditure when disbursed. 
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Annex XIII (Continued) 


Notes to the Statement of Operations 


3. Use of Parliamentary Appropriations 


Vote 20 — Atomic Energy Control Board 
Less: Frozen allotment* 
Lapsed 


Add: _ Statutory contributions to employee benefit plans 


Total appropriations used 


Add: Services provided without charge by other 
Government departments: 


Accommodation 


Employee benefits 
Other 


Total expenditures 

Less: Non-tax revenue 

Net cost of operations 

* Funds not available for use in the year. 
4. Accounts Receivable 


As of March 31, the amounts for accounts receivable 
are as follows: 


Licence fees 
Foreign training 
Design assessment for foreign sales 


Total accounts receivable 


5. Licence Fees — Deferred Revenue 


As of March 31, 1998, there are unearned licence fees received in the amount of $17,667,771 


(1997 — $20,364,094). 
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1998 
642)11035733 
(1,106,109) 
(1,281,304) 
39,716,320 
4,107,000 


43,823,320 


3,408,932 
1,377,000 
68,200 
4,854,132 
48,677,452 
(35,376,080) 


5133015372 


1998 


S1,214,364 
304,941 


$1,519,305 


1997 
$43,611,550 
(41,068) 
(2,840,369) 
40,730,113 
3,831,000 


44,561,113 


3,387,140 
1,476,000 
349,935 
Dpatr,0 75 
49,774,188 
(34,213,434) 


$15,560,754 


1997 


$371,124 
230441 
588,921 


$1,190,816 


Annex XIII (Continued) 
Notes to the Statement of Operations 


6. Liabilities 


1998 
As of March 31, the amounts of liabilities are as follows: 
Accounts Payable and Accrued Liabilities $4,155,016 
Salaries payable 1,586,571 
Contractors’ holdbacks 154,608 
Total accounts and salaries payable 5,896,195 
Vacation pay 22152, 180 
Employee termination benefits 2,340,512 
Total other liabilities 4,492,692 
Total liabilities $10,388,887 


1997 


$4,723,021 
1,245,935 


332,424 


6,301,380 


2,017,877 


2,236,413 
4,254,290 


$10,555,670 


Liabilities for vacation pay and employee termination benefits are not reflected in the statement of operations. 


7. Licences Provided Free of Charge 


The value of licences provided free of charge to educational institutions, publicly funded non-profit health care 
institutions and federal Government departments for the year ended March 31, 1998, amounted to $2,429,126 


(1997 — $2,315,150). 


8. Contingent Liabilities 


At March 31, 1998, the AECB was defendant in a lawsuit amounting to $250,000. The lawsuit seeks damages for 
breach of statutory duties related to radioactively contaminated soil. The plaintiffs have not taken any action in 


this litigation for the past several years. Therefore, no provision has been made in the accounts for this 


contingent liability. Any settlement resulting from the resolution of this case will be paid from the Consolidated 


Revenue Fund. 


9. Related Party Transactions 


The Corporation enters into transactions with other Government departments, agencies and Crown corporations 
in the normal course of business. The AECB is related to Atomic Energy of Canada Limited (AECL) by virtue of 


common ownership by the Government of Canada. 


AECB administers a special program for research and development in support of the safeguards program of the 
International Atomic Energy Agency. Atomic Energy of Canada Limited is the major contractor for this work by 
virtue of a contract that expires on March 31, 1999, which calls for annual payments of up to $2.3 million a year. 


For 1998, AECB paid $616,252 (1997 — $1,094,584) to AECL under this program. 


On behalf of AECL, the AECB continues to develop, deliver and administer regulatory services for Chinese and 
Korean regulatory staff over a period of five years ending March 31, 2001. In accordance with the terms of the 
contract, the cost of the service is recovered from AECL. For 1998, the AECB recognized revenue of $1,070,537 


from this project (1997 — $665,368). 
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Annex XIII (Continued) 
Notes to the Statement of Operations 


10. Nuclear Liability Reinsurance Account 


Under the Nuclear Liability Act, all premiums paid by the operators of nuclear installations for supplementary 
insurance coverage are credited to a Nuclear Liability Reinsurance Account in the Consolidated Revenue Fund. 
Any claims against the supplementary insurance coverage are payable out of the Consolidated Revenue Fund and 
charged to the Account. There have been no claims against or payments out of the Account since its creation. The 
balance of the Account as at March 31, 1998, is $547,321 (1997 — $545,821). 


The supplementary insurance coverage provided by the Government of Canada under the Nuclear Liability Act, as of 
March 31, 1998, is $590,000,000 (1997 — $590,000,000). Insurance coverage, by the Government of Canada, also 
includes a class of risks excluded as a liability of the principal insurers. 
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Annexe XIII (fin) 


Recettes et cout d’exploitation par activité 
pour l'exercice terminé le 31 mars 1998 


Activités de réglementation 

Réacteurs nucléaires et usines d’eau lourde 
Réacteurs de recherche 

Etablissements de recherche et d’essais nucléaires 
Mines d’uranium 

Installations de combustibles nucléaires 
Substances réglementées 

Accélérateurs 

Radio-isotopes 

Transports 

Gestion de déchets et déclassement 
Dosimétrie 

Importations/exportations 


Activités générales 

Evaluation de la conception pour les ventes à l'étranger 
Formation de stagiaires étrangers 

Autres activités 


Total 


1998 
Permis Valeur totale des 

exempts de permis et des Coût 

Recettes droits autres recettes d'exploitation 

22 682 401 S$ —$ 22 682 401 S$ 26 620 699 S 
16 200 159 162 173 362 584 257 
2 746 678 oa 2 746 678 2 983 190 
3 114 866 — 3 114 866 3. I IS 
856 120 — 856 120 806 075 
3] 672 9315 40 987 LGA TI 
114 700 54557 2 458 072 447 169 
3 111-220 | 788 824 4 900 044 8 433 035 
157202 4 140 141 342 446 543 
709 042 114 450 823 492 1504579 
21010 9 863 41 741 85 143 
a — — 443 569 
33 551 979 2 420M726 35 981 105 45 544 849 
8 203 — 8 203 5 508 
1 700 924 — 1 700 924 1 521 663 
114 974 — 114 974 1 605 432 
1 824 101 — 1324101 3 132 603 

35 376 080 $ 2 429 126$ 37 805 206$ 


48 677 452$ 


1997 


Coût 


d'exploitation 


24 186 903 S 
497 643 
1 921 062 
3 182 038 
926 934 
139 415 
35148102 
1 1323922 
634 003 
1 769 416 
143 216 
402 340 


41 893 477 
4 993 927 
1 178 405 
1 708 379 


7 880 711 


49 774 1885 
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Corporate Profile 


ATOMIC ENERGY OF CANADA LIMITED (AECL) WAS ESTABLISHED IN 1952 


AS A CROWN CORPORATION AND REPORTS TO PARLIAMENT THROUGH 


THE MINISTER OF NATURAL RESOURCES. 


AECL develops, designs and 
markets CANDU?® power reactors, 


| MAPLE research reactors and 

| MACSTOR"™ waste storage facilities 
| and manages the construction of 

| nuclear reactor projects worldwide. 


AECL’ accomplishments include 
the development of a variety of products 


_ and services that are now in use around 
| the world. The flagship product, 

| the CANDU reactor, supplies about 

| 15 per cent of Canada’s electricity 

| and is an important component of 


energy programs on four continents. 
The corporation continues to build 
upon these achievements by advancing 


| the research and engineering that 

| underlie the reactor products and by 

| supplying R&D and engineering services 
to CANDU plants at home and abroad. 
| The science and technology that support 
| the reactor business have made significant 
contributions that are recognized 
internationally. They have also 
enhanced national science and energy 


objectives and contributed to the 
evolution of Canada’s nuclear policies. 


AECL’s product development 
strategy continues to consolidate the 
corporation’s position as a leading 
supplier of full-scope nuclear power 
capabilities. This gives it the capacity, 
in collaboration with Canadian and 
international partners, to capture a 
substantial share of the emerging 
global nuclear power market with a 
competitive and superior product. 

AECL is dedicated to meeting its 
customers’ needs, and to continuous 
improvement and sustainable 
development. The CANDU success 
is a result of close collaboration with 
utilities and the private sector, and 
continues to make an important 
contribution to job and wealth creation. 

As of March 31, 1999, the 
corporation employed 3,384 people 
full-time at sites in Canada and overseas. 


Sheridan Park, 
Mississauga 


Annual Report 1998-1999 


(2) Atomic Energy of Canada Limited 


The Honourable Ralph Goodale, P.C., M.P. 


Minister of Natural Resources 
House of Commons 
Ottawa, Canada 


Dear Mr. Goodale: 


In accordance with subsection 
150(1) of The Financial Administration 
Act, | am pleased to submit the Annual 
Report of Atomic Energy of Canada 
Limited (AECL) for the fiscal year 
ended March 31, 1999. 

The benefits associated with the 
Canadian nuclear industry and, in 
particular, with AECL’s CANDU 
technology, are substantial and well 
documented. They include important 
environmental benefits to Canada 
and its export customers and the 
creation and maintenance of 
high-quality jobs for Canadians. 

As we look ahead, it is clear that 
nuclear power remains the only proven 
technology that is both greenhouse 
gas-free and capable of meeting the 
large-scale electricity generation 
demands of the coming millennium. 
In Canada alone, the use of AECL’s 
CANDU technology to generate 
nuclear power has averted the release 
of over one billion tonnes of carbon 
dioxide into the atmosphere. This 
past year, AECL continued in its efforts 


to make an important contribution 
to reducing greenhouse gas 
emissions worldwide. 
By embracing CANDU technology, 
China, the Republic of Korea and 
other nations will experience the 
same environmental benefits in the 
21" century that Canadians now enjoy. 
In Qinshan, China excellent progress 
continues to be made on two 
700 MWe-class CANDU reactors that 
will help meet China’s growing energy 
requirements when they go into service 
in 2003. In the Republic of Korea, the 
Wolsong project is nearing completion. 
Wolsong Unit 3 has performed 
exceedingly well since entering 
commercial operation in July 1998 and 
the fourth CANDU unit at the Wolsong 
site has achieved criticality and will 
go into commercial service before the 
new millennium, in September 1999. 
AECL’s CANDU technology 
continues to make a major contribution 
to the economic growth of Canada. 
Over the past three decades, Canada’s 
nuclear technology has generated 


over 25,000 direct, high-technology jobs 
in over 150 private sector companies 
across Canada; and has contributed 
$6 billion annually to Canada’s gross 
domestic product, as well as $700 million 


annually in federal income and sales 
taxes. About $1 billion (Cdn.) 
returned to the Canadian economy 
from the Wolsong 2, 3 and 4 project. 
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The Qinshan CANDU project, 
with $1.5 billion (Cdn.) in Canadian 
contracts, is supporting 27,000 person- 
years of employment for Canadians. 
In anticipation of the new 
millennium, we reflect on AECL’s 
accomplishments, with a view to 
planning for the future. Looking back, 
the theme of change predominates. 


AECL has undergone tremendous 
changes over the years since being 
incorporated as a Crown corporation 
in 1952 with its initial broad mandate: 
the peaceful uses of nuclear energy. At 
one time, AECL functioned as Canada’s 
“National Lab” for activities in the 
nuclear field and research was dominant. 
This changed with the evolution to 


Annual Report 1998-1999 (3) 


A calandria destined 
for one of two CANDU 
nuclear reactors being 
built in Qinshan, China 
leaves the manufacturer 


in Tracy, Québec. 


equal, but separate research and product 
divisions within the company and was 
reflected in a large corporate structure 
with over 10,000 employees. Today 
AECL is focused on the CANDU 
business in which the market, the 
product and R&D are fully integrated. 

The importance of AECL’ 
contributions throughout the years is 
undeniable. Canadians can be proud. 
Through Canadian nuclear science 
and engineering research, AECL has 
contributed to sophisticated technology 
that supports a wide range of products 
that touch the lives of Canadians every 
day. Canada is a world leader in the 
production and supply of medical, 
industrial and food processing isotopes 
thanks to the pioneering work that 
was undertaken at AECL. 

In pharmaceutical science, 
the application of isotopes to the 
study of molecular biology makes 
the design of effective new drugs 
possible. This technology is key to 
the research programs of Canadian 
pharmaceutical firms. 
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In cancer care, the cobalt-60 
cancer therapy unit, developed in 
Canada, is still widely used around 
the world. Canada supplies about 
80 per cent of the cobalt sources 
used in these units. It also supplies 
two thirds of the world’s reactor- 
produced radioisotopes for nuclear 
medicine with which 20 million 
diagnostic tests are performed each 
year worldwide. Cobalt-60 sources are 
also widely used in the sterilization 
of medical devices. 


tools. In many manufacturing industries, 
from fine paper to regional jet aircraft, 
nuclear technology is used for 
radiography, process control and 
quality assurance purposes. 

AECL spun off its electron 
processing technology to an employee 
group, ACSIon Industries, in 1998. 
While the technology has important 
industrial materials applications, it 
was not part of AECL’s core business. 
ACSlon is primarily involved in the 
aerospace industry, but other 


“Canada’s nuclear technology has generated over 25,000 


direct, high-technology jobs in over 150 private sector 


companies across Canada.” 


In the food industry, the technology 
used in the irradiation of meats and 
fruits to sterilize, prolong shelf lives 
and prevent potential food poisoning, 
was developed by AECL. It is now 
being used to reduce the number of 
illnesses that are attributable to 
microbial contamination of food. 

Applications of nuclear science 
also extend to agriculture, and the 
mining, oil and manufacturing 
industries. In agriculture, the sterile 
male technique, in which Canada 
played a leading developmental role, 
has controlled the Coddling Moth 
in British Columbia’s apple orchards. 
Cobalt-60 irradiators are also used for 
such diverse agricultural applications 
as the sterilization of infected 
bee-keeping equipment and the 
destruction of parasites in wool. 

In the mining industry, neutron 
activation analysis is used to obtain 
inexpensive and rapid analysis 
of ore samples. In the oil industry, 
well-logging by radioisotopes and 
pipeline radiography are important 


applications for the technology, 
including viscose production, are 
on the horizon. 

Despite the wide-ranging 
applications of AECL’s nuclear 
science and engineering research 
throughout its history, AECL’s core 
focus on the CANDU product has 
persisted. We recognize that the key 
to AECL’ future success is a clear 
understanding of the core CANDU 
business and a concentration on 
being the world’s best in that 
business. AECLS evolution as a 
corporation that is increasingly 
funded by commercial revenues 
will continue. 

In 1995, the Government of 
Canada commissioned a program 
review that, while confirming continued 
support for AECL’s leadership of 
the CANDU business, also proposed 
a reduction in the parliamentary 
appropriation supporting AECL'S 
R&D program. The drop in government 
funding levels from $174 million to 
$100 million per year has led to the 


preparation of a comprehensive 
management plan that addresses key 
strategic elements to the CANDU 
business and completes the unfinished 
business of Program Review. These 
include the need to fund the Canadian 
Neutron Facility (CNF) to replace 
the National Research Universal 
(NRU) research reactor, the need for 
funds to extensively refurbish facilities 
at Chalk River Laboratories, and 
support for a coherent funding 


and management framework for 
discharging historical liabilities 
for decommissioning and remediation 
of the corporation’s facilities. This 
plan will be moving forward to the 
Government in the coming months. 

This year, I was pleased to welcome 
Karen Pitre as anew member of 
AECL’ Board of Directors. I wish to 
thank outgoing members George L. 
Cooke and Ralph E. Lean for their 
valuable contributions. 

On the threshold of the new 
millennium, the Board of Directors 
is committed to continuing its work 
with the shareholder to ensure that 
AECL and CANDU technology 
continue to provide substantial, 
long-lasting benefits to Canada 
and other nation members of the 


CANDU family. 


Respectfully, 


Robert E Nixon 
Chairman of the Board 


President’s Message 
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AS WE ENTER THE NEW MILLENNIUM, THE GLOBAL DEMAND FOR ENERGY 


Pe ROJEGI ED TOrINGREASE BYe50 BER. CENT, FROM, 199010 2010: 


AS BOTH DEVELOPED AND DEVELOPING COUNTRIES SATISFY THEIR DESIRE 


TO MAINTAIN ECONOMIC GROWTH. 


Only by maximizing the expansion 
of greenhouse gas-free nuclear energy, 
will the demand for economic growth 
in an environmentally sustainable 
manner be possible. 

Under the 1997 Kyoto Protocol, 
industrialized nations must reduce their 
collective emissions of heat-trapping 
gases by six per cent below 1990 levels. 
This is a daunting task. Canada 
alone must cut back its emissions by 
21 per cent from projected 2010 levels. 
Nuclear energy, therefore, must 
inevitably be part of Canada’s and 
the world’s solution. 

AECL and its colleagues in the 
Canadian nuclear industry fully support 
the federal-provincial process for 
developing Canada’s plans for meeting 
the Kyoto targets. We are encouraged by 
the support of other member companies 
of the Canadian Nuclear Association 
in showing that nuclear energy is part 
of the climate change solution. 

Canada’s ability to control its 
domestic greenhouse gas emissions 
benefits all Canadians and is key to 


meeting our country’s global 
commitments. AECL’s commitment 
to the environment is applied to 

its products and services and the 
assistance that it provides to Canadian 
utilities in maintaining the performance 
of their reactors. This is important, 
for without Ontario’s nuclear reactors 
Canada’s annual carbon dioxide emissions 
would increase by 15 to 20 per cent. 


Pickering A nuclear reactors. It is 
expected that good support to the 
operation and maintenance of these 
CANDU reactors will assist the 
utility in extending their operating 
life for years to come. 

The excellent performance of the 
seven non-OH CANDU 6 plants 
operating worldwide (Wolsong Units 
1, 2 and 3; Republic of Korea, Embalse, 


“Without Ontario’s nuclear reactors, Canada’s annual carbon 


dioxide emissions would increase by 15 to 20 per cent.” 


AECL is one of many suppliers from 
within and outside Canada helping 
Ontario Hydro (OH) — now Ontario 
Power Generation — in its program to 
return the performance of all of its 
20 CANDU nuclear reactors to 
world-class levels. Over the past year, 
AECL has been assisting OH in the 
planning and preparatory work for 
the potential return to service of 


Argentina; Gentilly 2, Québec; 

Point Lepreau, New Brunswick and 
Cernavoda Unit 1, Romania) is clearly 
demonstrated by an average lifetime 
capacity factor of 82 per cent, to the 
end of 1998. 

Through the export of CANDU 
reactors, Canada is contributing to 
the global reduction of greenhouse 
gases. Countries investing in nuclear 
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power are those that will have the 
advantage in effectively controlling 
greenhouse gas emissions in the 
new millennium. 

China is among the countries 
in the 21“ century that will benefit 
from the safe, clean and economical 
electricity that CANDU technology 
provides. In fiscal 1998-1999, tremendous 
progress was made on the construction 
of two 700 MWe-class CANDU 
reactors in Qinshan, China. The 
reactor buildings’ containment walls 
were slipformed and following year-end, 
in April 1999, the calandria for Unit 1 
was shipped from Canada. The two 
reactors in Qinshan will go into 
commercial service in 2003. 

In the Republic of Korea, 
Wolsong Unit 3 entered into 
commercial operation on July 1, 1998 
and Wolsong Unit 4 achieved its first 
sustained nuclear reaction following 
year-end, on April 10, 1999. Through 
their participation in the Wolsong 
project, Korean companies have built 
on their pressurized heavy water 
reactor design, manufacturing and 
construction experience, thereby 
contributing to their country’s drive to 
self-sufficiency in nuclear technology. 
AECL continues to work towards 
having CANDU 9 units included in 
Korea’s construction plans. 

In Romania, Cernavoda Unit 1 
continued to operate well during the 
past year. The Government of 
Romania has renewed its interest in 
completing Cernavoda Unit 2. AECL 
and its partner Ansaldo of Italy 
continued negotiations to secure 
financing to complete the second 


CANDU unit at the Cernavoda site. 


Two CANDU nuclear 
reactors are under 


construction in 
Qinshan, China. 


AECL submitted a competitive 
bid in October 1997 to supply two 
CANDU reactors to Turkey. TEAS, 
the Turkish utility, completed its 
evaluation during 1998-1999 of three 
bids that were submitted. AECL is 


awaiting a decision from the 


Government of Turkey. 

Countries implementing and 
considering the CANDU option are | 
aware of the fact that AECL considers 
the environment and safety in every | 
phase of the design, manufacturing, ! 


construction and commissioning of 


each CANDU reactor. In 1998-1999, 
AECL continued to build on the 
demonstrated strengths of its 
CANDU technology, through its 
ongoing development of products that 
will compete with other nuclear 
plants, as well as with fossil-fueled 
plants well into the next millennium. 

AECL’s advanced CANFLEX® 
fuel bundle, the latest design in the 
evolution of CANDU fuel, was 
developed to increase fuel performance 
and cost efficiency, and to allow for 
advanced fuel cycle options. This 
past year, a demonstration irradiation 
of CANFLEX fuel bundles in 
New Brunswick Power’s Point Lepreau 
Nuclear Generating Station was 
begun, to show acceptability of 
completed CANFLEX product. 

Full commercial use of CANFLEX 
in CANDU 6 reactors could begin 
as early as 2001. 

AECL’s commitment to the 
environment and safety is reflected 
in the management of its sites. 
Implementation of AECL’s 
Environmental Protection Program, 
issued in 1996 and generally based on 
the draft of ISO-14000 international 
standards, continued in 1998. 
Operation of AECL’s Canadian sites 
and facilities continued to be carefully 
controlled and monitored, so as to 
comply with regulations governing 
protection of the environment and 
health and safety. 

In December 1997, the Atomic 
Energy Control Board granted 
construction approval for two 
MAPLE reactors and a new isotope 
processing facility for the MDS 
Nordion Medical Isotopes Reactor 
(MMIR) Project. The MMIR project 
at Chalk River Laboratories is 
dedicated to producing radioisotopes 
used for medical diagnostics and 
treatment. Start-up of the first 
reactor is scheduled for 1999; 


the second reactor for 2000. The 
project will be operated to meet 
requirements that ensure the health 
and safety of AECL staff and the 
public and that adequately protect 
the environment. Additional detail 
on the project is contained in the 
Commercial Operations section 

of this report. 

Production of medical isotopes 
will continue in the National 
Research Universal (NRU) reactor 
until operations are transferred to the 
new MAPLE facilities. The Canadian 
Neutron Facility (CNF) is proposed 
as a replacement for the NRU reactor 
to develop CANDU fuels and 
materials, and to support advanced 
materials research on behalf the 
National Research Council of Canada 
and the private sector. In 1998-1999, 
AECL’ Board of Directors approved 
the conceptual design of the CNE 
Initiatives are under way to gain 
government approval for the project. 

In 1997, the Government of 
Australia authorized $286 million 
(Australian) for the construction 
of a research reactor to replace their 
aging HIFAR reactor. AECL is one 
of the four companies pre-qualified 
to submit a turnkey bid in 1999. 

The reactor that AECL will propose 
is in the same “family of technology” 
as the proven HANARO reactor 
in Korea and the two MAPLE 
reactors under construction at 
Chalk River Laboratories. 

On December 15, 1998 the 
Government of Canada announced the 
closure of the Whiteshell Laboratories 
site within a five-year period. The 
process of decommissioning the site 
has begun. Over the past year, AECL 
renewed its relationship with the 
Economic Development Authority 
of Whiteshell to actively support 
its efforts to develop commercial 
opportunities for the Whiteshell area. 
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To continue demonstrating the 
importance that the corporation 
places on the role of Canadian industry 
in safeguarding the environment, 
in 1998-1999 AECL sponsored one of 
the Financial Post Awards for Business. 
The Education Award recognizes 
an educational or awareness 
program designed for students or 
consumers about specific environmental 
issues. AECL also provided a scholarship 
to a graduate student in environmental 
health sciences at the University 
of Alberta. 

The Program Review that the 
federal government commissioned in 
1995 was aimed at determining how 
AECL can maintain a viable CANDU 
business, while reducing the cost to 
the shareholder. The resulting drop 
in government funding levels from 
$174 million to $100 million per year, 
dictates that only research and 
development vital to the CANDU 
business be supported. AECL is 
preparing a comprehensive 
management plan that addresses key 
strategic elements to the CANDU 
business as we enter the new millennium 
and outstanding issues of Program 
Review. This plan is under discussion 
with the shareholder and the issues 
identified will be addressed in the 
months ahead. 

The efforts of AECL skilled and 
talented staff are pushing the frontiers 
of knowledge, innovation and 
productivity in furthering the CANDU 
business. On the threshold of the new 
millennium, AECL’s staff remain its 
greatest asset — one on which the 
promise of a bright, successful future 


for CANDU depends. 
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R. Allen Kilpatrick 
President and Chief Executive Officer 
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THE BOARD OF DIRECTORS OF ATOMIC ENERGY OF CANADA LIMITED IS 


COMMITTED TO ENSURING THAT THE CORPORATION HAS AN EFFECTIVE 
CORPORATE GOVERNANCE SYSTEM WHICH ADDS VALUE AND ASSISTS THE 


CORPORATION IN ACHIEVING ITS PUBLIC POLICY AND COMMERCIAL OBJECTIVES. 


The Committee on Corporate 
Governance was established by the 
Board of Directors in 1997, and 
approved the following guidelines, 
which are the foundation of AECL’s 
corporate governance procedures 
and policies. 


1. The Board of Directors of 
AECL shall explicitly assume 
responsibility for the stewardship 
of the Corporation. 

2. The Board of Directors of 
AECL shall examine its public policy 
objectives and periodically the 
legislated mandate to ensure their 
continuing relevance. 

3. The Board of Directors of 
AECL shall ensure that the Corporation 
communicates effectively with 
the Crown, other stakeholders and 
the public. 

4. The Board of Directors and 
management shall develop an effective 
working relationship. 

5. The Board of Directors shall 
ensure that the Board can function 
independently. | 


| 


6. In recognition of the importance 
of the position of the President and 
Chief Executive Officer, the Board of | 
Directors of AECL shall periodically 
assess the President and Chief 
Executive Officer’s position and 
evaluate the President and Chief 
Executive Officer’s performance. 

7. The Board of Directors of 
AECL shall assess its effectiveness 
and initiate renewal of the Board. 

8. Directors of AECL shall 
receive orientation and education 
programs appropriate to their needs. 

9. The Board of Directors shall 
review the adequacy and form of 
compensation for directors. 

10. The Board of Directors shall 
assume responsibility for developing 
AECL’ approach to governance issues. 


The Board has undertaken to 
report on its governance activities 
each year in the Corporation’s 
Annual Report. 

Integral to the Board’s responsibility 
for stewardship of the Corporation is 
the development and approval of the 
Corporate Plan. The Corporate Plan 
was approved at the meeting of the 
Board held in January of this year, 
and subsequently forwarded to the 
Minister of Natural Resources. The 
Corporate Plan sets out the business 
horizon for the Corporation for the 


Additionally, the Board conducted 
the first of what are intended to be 
annual workshops, where major issues 
facing the Corporation were discussed 
and addressed, with a view to advising 
the Shareholder of the strategic 
direction recommended to be taken 
for the Corporation. 

As part of the Board’s commitment 
to continuous development, an 
orientation session was held for new 
members, accompanied by a site tour 
of the Sheridan Park Engineering 
Laboratory. New recurring agenda 


“The Corporate Plan was approved at the meeting 


of the Board held in January of this year.” 


ensuing five-year period, and also, 
during the course of its development, 
directly and indirectly ties the 
commercial objectives for the 
Corporation to its public policy 
objectives, and its legislated mandate. 
It also serves as an important 
communications vehicle between 

the Board and its shareholder, 

the Crown. 


items for the Board meetings include 
Technology Updates, where members 
are apprised as to new developments 
in the Corporation’s research and 
product development areas. 

Each of the Committees of the 
Board, as well as the Board itself, 
reviewed, as regularly scheduled 
agenda items, their respective Terms 
of Reference, with the Environment 
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Committee recommending to the 
Board that its mandate be expanded 
to include areas of Health and Safety. 

The Governance Committee 
reviewed the adequacy of compensation 
for Directors, and forwarded statistical 
information to the Shareholder. 
Additionally, the skills profile of 
current members was reviewed, and 
recommendations as to the skills 
profile for future directors were made 
to the Shareholder. 

Activities planned for the next 
fiscal year include further examination 
of the Board’s effectiveness and 
functioning through a Board survey, 
as well as meeting with a major 
customer of the Corporation. 

The governance activities of 
the Board this fiscal year were aimed 
at fulfilling the Board’s obligations 
with respect to stewardship of the 
Corporation, maintaining an effective 
relationship with management, 
assessing its effectiveness and 
ensuring its independence, and 
initiating its renewal, all with a 
view to enhancing Shareholder value. 
The Board will continuously seek to 
improve its governance activities in 
the context of its adopted Guidelines. 


Atomic Energy of Canada Limited 


CO/ET 4 


eMarketin®, 


NUCLEAR GENERATION HAS BEEN PROVEN TO BE A MAJOR FACTOR IN 


RESTRAINING GREENHOUSE GAS EMISSIONS AROUND THE WORLD. 


NUCLEAR POWER WORLDWIDE HAS AVERTED THE RELEASE OF 22 BILLION 


TONNES OF CARBON DIOXIDE INTO THE ATMOSPHERE SINCE 1973. 


In Canada alone, the use of 
CANDU technology to generate nuclear 
power has avoided over one billion 
tonnes of carbon dioxide emissions. 

As we enter the new millennium, 
increased use of nuclear energy will 
have to be an important part of the 
solution to reducing global carbon 
dioxide emission levels. Consider the 
relative impacts of various energy 
options. Coal produces approximately 
867,000 tonnes of carbon dioxide per 
Tera Watt-hour (TWh) of electricity 
generated. Oil produces approximately 
750,000 tonnes/TWh, and natural gas 
produces about 550,000 tonnes/TWh, 
whereas nuclear energy produces no 
carbon dioxide. 

Nuclear energy has already been 
demonstrated to be one of the best 
methods of avoiding carbon dioxide 
emissions in Canada. Canada’s CANDU 
technology will play a larger and 
growing role in the 21" century in 
the global reduction of greenhouse 
gases, with its remarkable on-power 
refuelling capability and proven, safe, 


economical and reliable power 
production. Since the first CANDU 6 
plants went into service in the early 
1980s as leading-edge technology, 
the CANDU design has continuously 
advanced to maintain superior 
technology and performance. 

A growing number of nations 
recognize the benefits of CANDU 
technology and are joining the 


CANDU familys InM1998-1999 


office in Shanghai to develop and 
broaden the technical support base 
for CANDU in China. The office will 
offer courses on issues of interest to 
Chinese engineers on nuclear energy 
in general and on various technical 
issues related to CANDU design, 
licensing and operation. Chinese 
technical writers will receive assistance 
in developing CANDU documentation 
for the operation, design and analysis 


“Canada’s CANDU technology will play a larger 


and growing role in the 21° century.” 


construction of the two 700 MWe-class 
CANDU units in Qinshan, China has 
made excellent progress, as detailed in 
the Commercial Operations section 
of this report. Both units will enter 
commercial operation in 2003. 

On November 24, 1998, AECL 


officially opened a new representative 


of CANDU power plants. An extensive 
library of CANDU educational and 
training materials is available for 
review and for developing cooperative 
training programs. The office will also 
offer computer simulation models to 
demonstrate the details of CANDU 


design and operation. 


The Republic of Korea is another 
important market that is realizing the 
benefits of CANDU technology. 
Three CANDU reactors are operating 
successfully in Wolsong, Korea and 
the fourth CANDU reactor is due to 
enter into commercial service there in 
September 1999. Detail on the Wolsong 
project is outlined in the Commercial 
Operations section of this report. 

Nuclear reactors now supply the 
Republic of Korea with nearly 40 per cent 
of its electrical energy. Building upon 
the success of the Wolsong project, 
AECL is continuing to work towards 
having CANDU 9 units included 
in Korea’s construction plans. The 
CANDU 9 design retains all the proven 
strengths and features of CANDU, 


Two CANDU reactors 
have been proposed 
for the Akkuyu Bay area 


of Turkey seen here. 


as well as featuring evolutionary 
enhancements. 

During 1998-1999, AECL opened 
a new office in Bangkok, Thailand. 
This office will act as the regional 
office for Asia-Pacific, with the 
Jakarta, Indonesia office as a satellite. 

In November 1998, AECL, 
Daewoo and Vietnam’s Ministry of 
Industry signed a Memorandum of 
Understanding to undertake a 
Pre-Feasibility Study on the construction 
of CANDU nuclear power plants in 
Vietnam. Vietnam is expected to be 
a net importer of electrical energy by 
2010 and nuclear power is one of the 
options being considered. 

AECL continues to sponsor a 
major program in nuclear engineering 


at Chulalongkorn University in Bangkok 
to strengthen existing graduate programs. 
During the year, AECL and the Center 
for Energy Studies, University of Gadjah 
Mada in Yogyakarta, Indonesia, signed 
a Technical Cooperation Agreement 

to facilitate exchange of information 


PEN 
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and cooperation with the university’s 
Nuclear Engineering Department. 
Several engineers and scientists 
from Indonesia and Vietnam were 
attached to AECL’s product development 
groups at its head office in Mississauga, 
Ontario to build a better understanding of 
the CANDU reactor and provide market 
feedback in developing the product. 
In conjunction with, and in addition 
to, the human resource development 
initiatives, AECL was active in the 
Asia-Pacific region during the year 
on the public education front. Public 
acceptance and the restructuring 
and privatization of the electric 
utility sector are challenges to the 
introduction of nuclear power to 
some countries in the region. 


In 1997, the Australian Government 
approved $286 million (Australian) 
for the Replacement Research Reactor 


Project (RRRP) at Lucas Heights, 
a suburb of Sydney. A multi-purpose 


nuclear research reactor is to replace 


the country’s HI-FLUX Australian 
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At the Akkuyu site 

in Turkey, AECL 
engineering staff 

and a site geologist 
(far right) from the 
Turkish utility TEAS 
examine a core sample 
taken to determine the 


underlying rock structure. 


Reactor that will be shut down and 
decommissioned by 2003. Following 
18 months of environmental studies 
and community consultations, 
Australian Ministers of Environment 
and Industry, Science and Tourism 
have given clearance to the RRRP’s 
construction. AECL is one of the four 
pre-qualified bidders for the project. 
The invitation to bid is expected in 
July 1999, with the bid due in 
December. The project is scheduled 
for operation in 2005. 

AECL submitted a competitive 
bid in October 1997 to supply two 
CANDU reactors to Turkey. TEAS, 
the Turkish utility, completed its 
evaluation during 1998-1999 of 
three bids that were submitted for the 
project. AECL is awaiting a decision 
from the Government of Turkey. 

AECL and its partner Ansaldo of 
Italy continued negotiations with the 
customer, as well as efforts to secure 
financing to complete the second 
CANDU unit at the Cernavoda site 
in Romania. Completion of Cernavoda 
Unit 2 continues to be a priority for 


the Government of Romania. The 
excellent performance of Cernavoda 
Unit 1, in commercial operation since 
December 2, 1996, has contributed 
significantly to Romania’s decision to 
include the second Cernavoda unit its 
near-term energy strategy. 

AECL continues to evolve its 
Energy for the Next Millennium 
campaign to provide information 
about AECL and its products and 
services to customers and potential 
customers worldwide. Korean, Chinese 
and Turkish versions of the 62-page 
Energy for the Next Millennium book 
were distributed during the year. 

A new international newsletter, 
NEXUS, was initiated to provide 
information to key markets. Other 
materials produced in 1998-1999 
included a new AECL brochure, 
Excellence, Technology, Partnerships; 
anew CANDU 9 brochure in four 
languages, and a video to support 
MAPLE research reactor marketing 
efforts in Australia. A new 20-page 
brochure and a video were produced 
to provide information on AECL’s 


CANDU and Technical Services to 


utilities and others. 


A five-minute television program 
about the Qinshan CANDU project 
was produced and shown several times 
throughout the year on STAR TV’s 
Asian Business Profile. The program 
showed the need for energy and the 
reasons for choosing nuclear electricity. 

Improving the science culture in 
Canada is key to public understanding 
and acceptance of the important role 
that nuclear energy plays in meeting 
domestic and world energy needs in 
an environmentally sustainable and 
responsible manner. In the past year, 
AECL undertook public education 
initiatives, with the goal of enhancing 
science literacy. These initiatives 
include AECL’s launch of the Science 
Net Web site, sponsorship of the 
YTV Youth Achievement Awards for 
Innovation, Science and Technology, 

a workshop for journalists on 
reporting on scientific issues and a 
new Web site www.aecl.ca. 

In October 1998, AECL, in 
partnership with the Toronto Public 
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Library, launched Science Net, a 


Canadian Web site to benefit science 
education, at Toronto’s Marc Garneau 
Collegiate Institute. Science Net 


_ provides students, educators and the 


general public with easy and thorough 


_ access to Internet resources on specific 


areas of pure and applied sciences. 
Science Net’s series of subject-specific 
“gateways” is tied to the science 
curriculum of schools across Canada. 


The first in the series, dedicated to 
the study of physics, was demonstrated 
at the launch. 


In 1998, AECL sponsored 
the YTV Youth Achievement Award 
for Innovation, Science and Technology. 
The annual awards program, broadcast 
in April, celebrates individual 
accomplishments of Canadian youth 
and encourages and inspires other 
young people to make their own 
personal difference. 

In October 1998, practicing 
journalists from the print and electronic 
media gathered with scientists for 
a two-day workshop on reporting 
on scientific issues. AECL, along 
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with other organizations, sponsored 
the workshop to provide an opportunity 
for journalists and scientists to meet, 
exchange ideas and open new lines 

of communication. 


PARTNERSHIPS 

Over many years, AECL has built 
a resource base of partners from among 
the world’s best-known companies 
in engineering, manufacturing, 
construction and R&D. To secure 
major projects and service contracts, 
AECL has the flexibility to choose the 
partners that can bring specific expertise, 
local knowledge and financing. 

AECL’s largest current project is 
Qinshan Phase III, two 700 MWe-class 
CANDU reactors for the Peoples’ 
Republic of China. With AECL holding 
overall project leadership, other key 
partners are ALSTOM, Canatom NPM, 
HANJUNG, an Hitachi-Bechtel 
consortium, Hydro Québec, Korea 
Electric Power Company (KEPCO), 
and a number of Chinese construction 
companies. In the outstandingly 
successful Wolsong Units 2, 3 and 4 


Natural Gas 


Nuclear 


project nearing completion, again there 
has been a team of well-respected 
partners: Babcock & Wilcox, Canatom 
NPM, Daewoo, HANJUNG, Hyundai, 
Korea Atomic Energy Research Institute 
(KAERI) and Korea Power Engineering 
Company (KOPEC). In Turkey, as well 
as the local companies Bayindir, GAMA 
and GURIS, AECL also has Korean 
partners in Daewoo, HANJUNG and 
KEPCO. In Romania, AECL has had 
a long association with Ansaldo of Italy. 
For the replacement research reactor for 
the Australian Nuclear Science and 
Technology Organization, AECL has 
signed a teaming agreement with Thiess 
Contractors Proprietary Limited, one of 
Australia’s largest and most well-regarded 
construction/engineering companies. 

On the nuclear services side, 
AECL has partnered with companies 
as diverse as AEA Technology, 
Babcock & Wilcox, Duke Engineering 
and Services, Hitachi and Siemens 
AG. In R&D, AECL has teamed with 
BNFL, COGEMA, Japan Atomic 
Energy Research Institute and KAERI, 
in projects of mutual interest. 
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Commercial Operations 


THE FAMILY OF OPERATING CANDU PLANTS AROUND THE WORLD CONTINUED 


TO GROW WITH THE REPUBLIC OF KOREA’S WOLSONG UNIT 3 ENTERING 


COMMERCIAL OPERATION ON JULY 1, 1998. 


SUPPORT TO OPERATING 
CANDU PLANTS 


The list of products and services 


which AECL provided on a commercial 


basis to both CANDU owners 

and non-CANDU customers also 

continued to expand. During the 

past year, AECL developed several 
new products and services to meet 
the changing and challenging needs 
of its customers. 

e AECLS advanced inflatable door 
seals provide greater reliability 
and durability while significantly 
reducing maintenance costs. 
These seals were purchased by the 
Korea Electric Power Corporation 
(KEPCO) for use at the Wolsong 
station and will also be used in the 
Qinshan reactors in China. 


Following the decision of Ontario 


Power Generation (OPG) — formerly 


Ontario Hydro — to no longer offer 
fuel channel inspection services to 
non-OPG reactors, but instead to 
focus its resources and energies on 
its Nuclear Optimization Plan, 


AECL developed its own capability 


in this area to ensure a secure 
source of inspection services for 


the operating CANDU 6 units, 


over the long term. AECL received 


a contract for inspection services 
at Cernavoda Unit 1 in Romania 
and negotiations continue for 
similar services for the Embalse 
unit in Argentina. 

Ontario Power Generation 
proceeded with planning activities 
aimed at returning the Pickering A 
units to service and retained AECL 


for design and engineering to support 


these activities. AECL rapidly 
mobilized significant engineering 
resources to support OPG’s 
demanding schedule requirements. 
AECL continued to provide 
traditional engineering services in 
safety, reactor engineering and 
environmental qualification and 
on-site services such as SLARette 
and fuel channel installation, 
replacement and maintenance 
assistance to the CANDU 6 owners 


In February 1999, 
fuel was loaded 
into Wolsong Unit 4 


in Korea. 


around the world. New services 
provided to these customers 
included Year 2000 support, plant 
life management studies and steam 
generator cleaning. 

Continuing with the direction 
set the previous year, AECL is now 
fabricating a number of components 
for the Qinshan CANDU project, 
in keeping with its core services 
business. This equipment fabrication/ 
assembly is building on the contracts 
from KEPCO for spare fuelling 
machines and ram assemblies for 
Wolsong Units 2, 3, and 4. The first 
ram assembly will be ready for 
shipment, on schedule, early in the 
next fiscal year. 

AECL has continued to look for 
Opportunities in other, non-CANDU 
markets to apply its unique capabilities 
and products. AECL’s fabrication 
facilities for research reactor fuel 
assemblies successfully delivered fuel 
to the HANARO research reactor 
in Korea and continued to secure 
additional contracts. 


CANDU PROJECTS 
China 

Construction of the two 700 
MWe-class CANDU units at 
Qinshan, in Zhejiang Province, 
China is on schedule. The reactor 
buildings’ containment walls for both 
Units 1 and 2 have been slipformed, 
with Unit 2 being done in a world 
record time of 14 days. Major 
equipment is starting to arrive at the 
Qinshan site. Much of the piping and 
fittings have been delivered and 
prefabrication work is continuing. 
The calandria for Unit 1 has been 
shipped from Canada and will arrive 
at the Qinshan site in June 1999; 
the condenser in July 1999. Civil 
work is well advanced and mechanical 
installation is starting. Engineering 
and procurement are on schedule to 
support the construction program, which 
will see both units in service in 2003. 

The Qinshan CANDU project 
has already awarded over $1 billion in 
purchase orders to over 150 mainly 
high-tech Canadian supplier 
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A member of AECL’s 
Commercial Products 
and Field Services 
division checks 

the dimensions of 

a manufactured 
component using a 
Coordinate Measuring 
Machine. This activity 
is part of a quality 
assurance program 
to ensure the 
component meets 


design specifications. 


Inspection of elastomer 


seal products is a service 


provided by AECL. 
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companies which, in turn, purchase 
raw materials and finished goods from 
over 3,000 other Canadian companies. 
The project is generating about 
27,000 person-years of direct, indirect 
and induced employment all across 
Canada. The number of expatriates 
performing construction, engineering, 
material management, quality 
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Korea 

AECL continued to make 
significant progress on the Wolsong 
Units 2, 3 and 4 project. 

Wolsong Unit 2, which entered into 
commercial operation, on schedule, 
on July 1, 1997, performed reliably, 
recording a 90.2 per cent capacity 


factor to the end of March, 1999. 


“Wolsong Unit 3 entered into commercial operation, 


also on schedule, on July 1, 1998.” 


assurance and project management 
at the Qinshan site in China 
continues to grow and will reach 
about 100 at the end of 1999, 

and about 175 at the peak of 
construction activities. 


Wolsong Unit 3 completed its 
commissioning phase successfully, 
and entered into commercial 
operation, also on schedule, on 
July 1, 1998. It achieved an almost 
perfect performance record to 


the end of March, 1999, of 
OF pemcene 


Wolsong, Korea is the 
site of four CANDU 


nuclear reactors. 


The commissioning phase of 
Wolsong Unit 4 continued, with the 
reactor achieving its first sustained 
nuclear reaction just after the fiscal 
year-end, on April 10, 1999. The unit 
is expected to complete its full power 
performance tests, on schedule, 
by July 1, 1999, and to be declared 
in commercial operation in 
September 1999. 

AECL continued to work toward 
having CANDU 9 units included in 


Korea’s construction plans. 


A fuelling machine 
magazine is assembled 
for the Qinshan 
CANDU project. 


Civil construction of the 
MAPLE reactors and the 
new processing facility 
buildings was completed 
in February 1999. 


Romania 
Cernavoda Unit 1 has been 

in commercial operation since 

December 2, 1996, with the 
operation since July 1, 1997 

under Romanian control. The unit 
provides approximately 10 per cent 
of Romania’ electricity and 
contributes to district heating. 
AECL is providing advisors to 
assist SNN (the Romanian utility 
formerly known as RENEL) in key 
areas of operation, maintenance 
and technical support. To the end 
of March 1999, the unit had achieved 
a capacity factor of 88.8 per cent 
since going into service. 

AECL, with its Balance of 
Plant partner Ansaldo, continues 
to perform limited work on 
Cernavoda Unit 2, under direct 
contract from SNN. The work has 
concentrated on inspection and 
repair, preparation of the unit for the 


completion activities and engineering, 
but has included some major activities 
such as installation of feeders and 
fuel channels. Negotiations for a 
contract to complete Unit 2 are 
under way. 


MDS NORDION MEDICAL ISOTOPES 
REACTOR (MMIR) PROJECT 

AECL is the main producer of 
medical isotopes for the global market. 
The National Research Universal 
reactor at Chalk River Laboratories 
produces approximately two thirds 
of the world’s market demand for 
molybdenum-99 — the isotope most 
widely used in hospitals and clinics 
in the care of patients suffering from 
cancer, heart diseases and other 
illnesses. AECL produces isotopes 
exclusively for MDS Nordion, which 
purifies the product and distributes 
the isotopes worldwide from its 
facilities in Kanata, Ontario. 


Annual Report 1998-1999 (a2) 


In August 1996, AECL undertook 
the construction of two new MAPLE 
reactors and a new processing facility 
at its Chalk River Laboratories. MDS 
Nordion will own the facilities and 
manage the commercial supply of 
isotopes. AECL will operate the 
facilities for MDS Nordion. 

In April 1997, following public 
consultation on the project, the 
Atomic Energy Control Board 
(AECB) approved the environmental 
assessment for the MMIR project. 
The AECB granted construction 
approvals for the facilities in 
December 1997. Civil construction 
of the MAPLE reactors and the 
new processing facility buildings 
was completed in February 1999. 
Equipment installation and 
commissioning are continuing. 

Start-up of the first MAPLE 
reactor is scheduled for 1999 and 
start-up of the second reactor for 2000. 
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Research and 


Product Development 


AECL HAS CONTINUED TO FOCUS ON FURTHER 


INGREASING THE COMPETITIVENESS OF ITS 


REACTOR PRODUCTS. 


CANDU TECHNOLOGY 
FOR THE NEXT CENTURY 
Additional shortening of project 
schedules, enhanced resistance to 
seismic events, improvements to 
components, and features for enhancing 
environmental performance were 
defined during the year. 


CANDU REACTORS 

During the year, a study to enhance 
CANDU 6 economics was successfully 
completed. In addition, the product’s 
competitiveness was increased in the 
areas of enhanced safety, reduced 
emissions, and shorter schedules. 

The CANDU 9 is an evolutionary 
design that is based on currently 
operating CANDU plants. During 
1998-1999, the product was advanced 
in the areas of safety, licensing 
and detailed design. Attention 
was given to implementation of 
the first CANDU 9 project — in 
particular, the establishment of 
advanced engineering and project 
management tools. 


RESEARCH REACTORS 

The Canadian Neutron Facility 
(CNF) is proposed as a replacement 
for the National Research Universal 
(NRU) reactor to develop CANDU 
fuels and materials, and to support 
advanced materials research. In 
1998-1999, AECL’s Board of 
Directors approved the conceptual 
design of the CNE Initiatives are 
under way to gain approval for 
the project. 


FUEL CHANNELS 

During the fiscal year, 
modifications to the standard fuel 
channel design for CANDU 6 
and CANDU 9 based on results 
from the R&D program have 
been recommended and accepted. 
These changes will further extend the 
operating life of the fuel channels for 
new CANDU projects. 

Development of a Long-Life 
Pressure Tube (LLPT) is under way. 
This pressure tube incorporates 
a number of modifications to the 


standard tube and has an expected 
life of 40 years in a new CANDU 6 
or CANDU 9 reactor. Alternatively, 
the use of the LLPT would allow higher 
primary coolant circuit temperatures 
and pressures with a resultant increase 
in the power output of the reactor. 

In 1998-1999, four prototype LLPTs 
were produced, demonstrating 
manufacturing feasibility. Among the 
important features of the LLPT is a 
treatment to the inside surface that 
was demonstrated during the past 
year to improve the in-reactor 
corrosion resistance. 


REACTOR SAFETY 

The AECL Code Centre was 
established in 1998-1999 as the 
central repository for all of 
AECL’ analytical and 


scientific codes that 


the corporation is 
making available 
for transfer, 
under appropriate 
1 conditions, 
to interested 
| organizations around 
the world. These 
codes embody much 
} of the knowledge that 
is built into AECL’s 
reactor products, and 
can be used to educate and 


The CANFLEX fuel 
bundle is the latest 
design in the evolution 


of CANDU fuel. 


The main cooling pump 
CAN 8 seal is designed 
and supplied by AECL 

for CANDU plants and 


other customers. 


train people on CANDU technology, 
particularly at universities and research 
institutes in both Canada and CANDU 
client countries. The mandate of the 
Code Centre is to serve as the central 
point of contact between AECL and 
potential recipients of AECL’s 
codes and to arrange initial training 
and ongoing user support for codes 
transferred to such organizations. 
Within a few months of its inception, 
the Code Centre is already addressing 
about a dozen requests, representing 
universities within Canada and 
organizations from around the world. 
With the increased interest 
in CANDU technology in the 
international market, the demand for 
Level 2 Probabilistic Safety Analysis 
for existing and potential customers 
has become an important area of 
activity. To support these activities, 
AECL has acquired the MAAP4 
CANDU code and implemented 
CANDU 6 models to conduct severe 
accident consequence analysis for a 


generic CANDU 6 station. The station 
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data and additional parameters 
required for the analysis were assembled 
and preliminary analysis was completed 
for selected accident sequences. The 
preliminary results show, as expected, 
the ability of the CANDU 6 plant to 


mitigate severe accidents. 


CODE VALIDATION 

With AECL’s growing reliance 
on computer code simulations of 
reactor performance in the design 
and safety analysis of CANDU and 
MAPLE reactors, it is becoming 
increasingly necessary to ensure 
that these computer codes perform 
reliably and with known accuracy. 
Therefore, AECL is implementing 
a company-wide software quality 
assurance program for analytical, 
scientific and design computer 
programs that is in compliance with 
the Canadian Standard N286.7: 
“Quality Assurance of Analytical, 
Scientific and Design Computer 
Programs for Nuclear Power Plants.” 
This company-wide program requires 
that our codes be validated for safety 
and licensing applications, with 
statements of accuracy and uncertainty. 

The AECL Safety Code Validation 
Project was initiated in 1998-1999 to 
ensure that our codes are fully qualified 
for our applications. AECL has also 
made commitments to the Atomic 
Energy Control Board as to the level 
of validation it will achieve for its 
codes for power plant applications. 
AECL’ efforts are the corporation’s 
portion of an industry effort, which is 
actively supported by Hydro Québec 
and New Brunswick Power, and which 
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is parallel to, and coordinated with, 
a similar effort by Ontario Hydro 
(now Ontario Power Generation). 
The end products of the Safety 
Code Validation Project are quality 
assured codes under configuration 
management and change control and 


CONTROL CENTRE DESIGN 
Operators of the CANDU 6 

plants in China will benefit from 

a major upgrade in the control room. 

Control centre designs have been 

evolving along a path of continuous 


improvement in both the CANDU 9 


“The CANFLEX fuel bundle will enable CANDU 


utilities to maintain operating margins.’ 


which carry statements of accuracy 
and uncertainty in calculating the 
safety-significant analysis parameters 
required by the applications. 


FUEL AND FUEL CYCLES 

The CANFLEX fuel bundle will 
enable CANDU utilities to maintain 
operating margins that could be eroded 
by plant aging, and thereby avoid 
derating, in addition to ensuring 
fuel-cycle flexibility. CANFLEX, fully 
compatible with existing stations, can 
be implemented as part of normal 
on-power refueling. In a demonstration 
irradiation of CANFLEX at Point 
Lepreau, 16 bundles were inserted 
into high and low-power channels 
and four bundles have completed 
a normal fuel cycle. This confirms 
the compatibility of the new design 
to existing station hardware. The 
enhanced thermalhydraulic 
performance of CANFLEX was 
confirmed in freon and water critical 
heat flux testing. The economic 
analysis of CANFLEX full-core 
implementation at Point Lepreau 
shows that the enhanced performance 
with CANFLEX will result in 
considerable savings to the station 
from sustained reactor power levels 
over the next eight years. 


3 


and Qinshan Control Room Upgrade 

projects. The significant advanced 

features of both the Qinshan 

CANDU 6 and the CANDU 9 

control centres include: 

e advanced alarm management; 

e large overview displays; 

e advanced computerized process 
monitoring and supervisory 
control displays; 

+ advanced plant display 
system technology; 


+ support for predictive maintenance; 

¢ improved control room layout and 
ergonomics; and a | 

+ formalized human factors program. | 


The CANDU control centre 


design evolution is founded on proven | 


systems, components and technology. 
The control centre design retains all 
the elements demonstrated to be 
successful in operating CANDU units. 
CANDU control centre improvements : 
are performance tested, as an integrated | 
whole, in AECL’s mock-up at Sheridan | 
Park and in various applications 
implemented in operating | 
CANDU plants. | 

The CANDU 9 control centre 
has additional advanced features to 
further reduce plant operating costs 
and enhance operator performance. 
A new distributed control system and | 
expansion of the capability of the 
plant display system will ensure that 
the CANDU 9 is highly competitive 
in the international marketplace. 

The evolution of the control 


centre design continues to proceed 


towards a single design for all 
CANDU products. The design is 
superior to that used in competing 
products, is operationally focused, 
and contributes to lowering both 
capital and operating costs. 


COMPONENTS AND SYSTEMS 
One of the keys to the long-term 
success of future CANDU reactors is 
to maintain a high capacity factor 
over a 40-year operating period. 
Considerable R&D is under way in 
the components and systems area 
to mitigate the effects of plant aging 
and to develop new technologies 
to improve plant performance. 
To achieve longer service life from 
CANDU stations, AECL is carrying 
out R&D aimed at improving heat 
transport system chemistry and 
materials, feedwater chemistry, steam 
generator and balance-of-plant 
reliability, and station components 


and materials. 
To ensure high capacity factors 
over the target life of 40 years will also 


require a strong focus on surveillance 
and diagnostics. Effective management 
of plant systems throughout their 
lifetime requires much more than data 
acquisition and display — it requires 
that system health be continually 
monitored and managed. AECL has 
developed a System Health Monitor 
called ChemAND for CANDU plant 
chemistry. ChemAND, a Chemistry 
ANalysis and Diagnostic system, 
monitors key chemistry parameters 

in the heat transport system, 
moderator/cover gas, annulus gas, 

and the steam cycle during full-power 
operation and feeds these parameters 
to models that calculate the effect 

of current plant operating conditions 
on the present and future health 

of the system. 

Chemistry data from each of the 
systems are extracted on a regular 
basis from the plant historical data 
server and are sorted according to 
functionality, to allow for automatic 
monitoring, alarming (when chemistry 
is out of specification), diagnostics 
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and prediction. ChemAND is an 
integral part of the “Smart” CANDU 
that will be used with on-line in-situ 
probes to optimize chemistry control 
for the whole reactor (new CANDU 
reactors and retrofitted to existing 
CANDU plants). ChemAND is 
presently undergoing a field trial at 
the Gentilly-2 nuclear power plant, 
and a commercial version is planned 
to be available within a year. 

The Components and Systems 
program continues to develop new 
products and services, for both 
existing and new CANDU reactors. 
Some examples of new or enhanced 
products in the short term 
(one to three years) include: 
pump seals, airlock seals, hydrogen 
probes, ChemAND, corrosion probes, 
CHECWORKS applications, and 
steam generator cleaning and fouling 
control additives. There is an 
additional need to ensure more 
products/services will be added in 
the medium term (three to six years). 
Some examples of these include: 
containment penetration seals, 
on-line and dilute chemical clean 
of steam generators, and on-line 
chemistry control of primary and 
secondary heat transport systems. 


ADVANCED ENGINEERING TOOLS 
Applying advanced electronic 
engineering, AECL continues to 
position the CANDU product for major 
cost reductions across engineering, 
procurement and construction. 


The CANDU 9 control 
centre has advanced 
features to further 
reduce plant operating 
costs and enhance 


operator performance. 
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A state-of-the-art engineering, 
project management and project 
control system is now in place for the 
Qinshan CANDU Project. The system 
allows for integrated electronic data 
management and communication among 
all major participants on the project. 

A key aspect of the system is its 
comprehensive materials management 
functionality via the CANDU Material 
Management System (CMMS). Installed 
in both the Sheridan Park engineering 
office and at the Qinshan construction 
site, it allows identification and tracking 
of all material across all phases of the 
project; engineering, procurement and 
construction. Furthermore, the CMMS 
system has been fully integrated with 
the 3-D CADDS model resulting in 
accurate material demand. 

A state-of-the art electronic 
document and drawing storage and 
management system, based on 
Intergraph’s AIM system, has also 
been fully implemented at both 
Sheridan Park and the Qinshan site. 
Complementing AIM is an information 
control management system that AECL 
developed called TRAK. Among other 
cost savings features, these systems have 
eliminated the need to ship large 
quantities of paper drawings and 
documents back and forth between the 
engineering office and site. The transfer 
process has become fully electronic. 


QINSHAN (CHINA) 
3-D CADDS MODEL 

The tools in use on the Qinshan 
CANDU project will serve as a basis 
for the next CANDU project. Work 


is currently under way to complement 


them with additional tools aimed at 
further increasing productivity and 
lowering overall project costs. In 
particular, significant progress has been 
made over the last year in developing 
and preparing for the next CANDU 
project an integrated piping support 
design, stress analysis and 3-D modeling 
system. This functionality will result 
in significant savings in engineering 
and construction of future plants. 


HEAVY WATER 

AECL and Air Liquide Canada 
(ALC) are cooperating to demonstrate 
the Combined Industrial Reforming 
and Catalytic Exchange (CIRCE) 
process for heavy water production. 
ALC has brought on line a new steam 
methane reformer (SMR) hydrogen 
production plant in Hamilton, 
at which the CIRCE process will 
be demonstrated. To this end, 
modifications to the basic SMR plant 
have been designed, constructed 
and commissioned, while a prototype 
CIRCE plant that will be connected 
to the SMR is currently under 
construction. Start-up of the 
prototype plant is expected to take 
place in the next fiscal year. 

The combined electrolysis- 
catalytic exchange heavy water 
upgrading and detritiation (CECE-UD) 
demonstration facility is now in 
operation in the upgrading mode. 

To date, over two megagrams of water 
have been processed; our understanding 
of the basic CECE technology and the 
performance of AECL’s proprietary 
wetproofed catalyst have been 
confirmed; and valuable insight 


A variety of nuclear 


seal products is 


supplied by AECL. 


regarding the nuances of operational 
control applicable to the full-scale 
plant has been gained. A project is 
under way to evaluate application of 
the technology for the upgrading 
needs of the next CANDU project. 

Upgrading and detritiation of 
used heavy water has emerged as a 
timely source of low-cost heavy water 
in the medium term. A project has 
been started to define the conceptual 
design of a heavy water processing 
system for this application. 
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IN 1978, THE FEDERAL AND ONTARIO GOVERNMENTS ESTABLISHED THE 


NUCLEAR FUEL WASTE MANAGEMENT 


— | 
me, 
À 
O 


GRAM TO DEVELOP A CONCEPT TO 


SAFELY AND PERMANENTLY DISPOSE OF CANADA'S NUCLEAR FUEL WASTE. 


NUCLEAR FUEL WASTE 
MANAGEMENT PROGRAM 
AECL was tasked with carrying 
out the research and development 
of the concept of “disposal in a deep 
underground repository in intrusive 
igneous rock.” In 1989, an 
Environmental Assessment Panel 
was appointed by the Minister of the 
Environment to examine AECL’s 
disposal concept. AECL submitted 
an Environmental Impact Statement 
to the panel in October 1994, 
and on March 11, 1998 the panel 


submitted its report. 


A water bay at the 
Embalse Nuclear 
Power Plant, in 
Argentina, where 
radioactive used fuel 


is safely stored. 
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With the end of the environmental 


review, AECL has completed the task 
given to it by the governments. The 
Panel’s report concludes that, from 

a technical perspective, the safety 

of the concept has been adequately 
demonstrated and that it is likely that 
a significant number of technically 
suitable sites could be identified in 


“The Panel’s report concludes that, from a technical 
perspective, the safety of the [disposal] concept has 


been adequately demonstrated.” 


the Canadian Shield. The report, 


however, recommends that siting of a 


disposal facility not proceed until broad 


public acceptance is demonstrated. 
The response of the federal 
government to the Panel’s report, 
issued in December 1998, agreed 
with the majority of the Panel’s 
recommendations. A key outcome 
of the government response is the 
expectation that the producers and 
owners of nuclear fuel waste in 
Canada will establish a waste 
management organization (WMO) 
to manage and coordinate the full 
range of activities relating to the 
long-term management, including 
disposal, of nuclear fuel waste. The 
producers and owners of nuclear fuel 
waste have begun the process that 
will lead to establishing the WMO. 
Ontario Hydro (now Ontario 
Power Generation) has continued 
to provide technical direction and 
financial support to develop further 
the disposal technology and to 
maintain key areas of technical 
expeitisesuring:L 993, AECL 
worked in partnership with Ontario 
Hydro to develop the required R@D 
workscope, and AECL performed 


this work for Ontario Hydro on a 
contractual basis. The R&D included 
work on the geosciences, particularly 
as it relates to site characterization, 
engineered barriers, geotechnical 
studies including the operation 

of the Underground Research 
Laboratory, performance assessment, 
and disposal facility conceptual 


engineering. Work was also carried 
out for clients in France, Hungary, 


Japan and the U.S.A. 


LOW-LEVEL RADIOACTIVE 
WASTE MANAGEMENT 

The Low-Level Radioactive Waste 
Management Office (LLRWMO), 
operated by AECL through a 
cost-recovery arrangement with | 
Natural Resources Canada (NRCan), 
continued the clean-up and interim 
storage of historic wastes on behalf of 
the federal government. Monitoring 
and maintenance are carried out 
at all interim storage sites until 
a permanent disposal facility is 
available to the LLRWMO. Technical 
and administrative support were 
continued for the Surrey Siting Task 


Force, an independent task force 
established by the Minister of 


Natural Resources Canada to locate 


HEALTH, SAFETY 
AND ENVIRONMENT 

Research in health and 
environmental sciences is directed 


a permanent disposal site for two 
specific historic waste inventories 
located in Surrey, B.C. Technical 
support was also provided to NRCan in to reducing radionuclide releases at 
its discussions with communities willing the source, improving our ability to 
to host a disposal facility/facilities for monitor and predict their dispersion 
much of the historic wastes located in in the environment, and assessing 


the Port Hope area of Ontario. any biological effects. 


During the period under review, 
research led to the development of 
improved technologies and strategies 
for tritium and carbon-14 emission 
control. Environmental monitoring 
studies near CANDU nuclear 
power stations in Canada showed 
the presence of such radionuclides 
at near background levels, in 


good agreement with our models. 
In fact, further tests of model 


predictions against laboratory and 
field data support lower exclusion 
area boundaries. More refined 
methods for calculating the 
radiation dose from exposure to 
tritium and carbon-14 have also 
been developed. 
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AECL's MACSTOR 
dry storage system 
for spent nuclear fuel 
(foreground) at the 
Gentilly 2 Generating 
Station, Québec. 


Radiation biology studies in vitro 
and in vivo, using the Biological 
Research Facility, focused on 
understanding the ability of cells 
to adapt to radiation, and the role 
of genetic factors in determining 
cancer risk. Biological methods to 
measure radiation dose, in the event 
of accidental exposure, have been 
developed and appropriate protocols 
have been established. 

Development of better instruments 
and methods to monitor radiation 
within nuclear power reactors and in 
the environment included development 
of a method to identify alpha-emitting 
particulates on personal air sampler 
filters, evaluation of advanced methods 
for monitoring tritium and noble 
gases, and testing of dosimeters 
used by CANDU Owners Group 
utilities against more stringent 
regulatory requirements. 
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Environmental 


Manageme 


AECL'S COMMITMENT TO PROTECTION OF THE ENVIRONMENT IS EXPRESSED IN 


A CORPORATE POLICY, AND IMPLEMENTED IN ITS OPERATIONS AT CANADIAN 


SITES THROUGH AN ENVIRONMENTAL PROTECTION PROGRAM. 


As in past years, AECL operations 
during calendar 1998 were in 
compliance with environmental 
regulations. In addition, there were 
measurable improvements in 
environmental performance that 
related to both radiological and 
non-radiological operations. 


and to continually improve its 
environmental performance. In 
November 1998, an assessment of 

the AECL Environmental Protection 
Program, as implemented at Chalk 
River Laboratories (CRL), was 
commissioned. The assessment focused 
on identifying gaps between the 


“Improvements in environmental 


performance related to both radiological 


and non-radiological operations.” 


Implementation of AECL’s 
Environmental Protection Program, 
issued in 1996 and generally based on 
the draft ISO-14001 international 
standard, continued in 1998. The 
objectives of this program are to 
ensure AECL continues to meet or 
exceed all applicable environmental 
laws and regulations and, where 
appropriate, international standards, 


Environmental Management System 
and the ISO-14001 standard. The 
assessment found that environmental 
protection is well managed. 
Operation of AECL’s Canadian 
sites and facilities continued to be 
carefully controlled and monitored, 
so as to comply with regulations 
governing protection of the 
environment and health and safety. 


AECL continued to manage effectively 
the radioactive wastes generated by 
its own operations, and continued 
to provide a national service which 
manages low-level radioactive wastes 
generated by various Canadian 
institutions and industries such as 
hospitals, universities, and suppliers 
of medical radioisotopes. 

AECL is undertaking the 
replacement of the active drain 
system at CRL. The new system 
will provide for further improved 
containment of the active liquid 
waste. Construction is planned 
to start in June 1999 and be 
completed by July 2000. The 
upgrading of the Waste Treatment 
Centre at CRL is continuing and 
construction is approximately 
40 per cent completed. Both 
these projects reinforce AECL 
commitment to the safe management 
of the CRL site, to continued 
protection of the environment, 
and to the health and safety of 
AECL’s workers and neighbors. 


AECL is committed to the 


principles of recycling and reuse 


where it can be done safely. For 
example, the Waste Segregation 
Program at CRL successfully 
redirected over 700 tonnes 

of metal in 1998 to an off-site 
recycling company. 

AECL also continued to improve 
its environmental performance in 
non-nuclear aspects of its operations, 
including modifications to systems 
and operating procedures. For example, 
the two large industrial boilers used 
for site-wide building heating at CRL 


have been replaced. This will increase 
fuel efficiency and reduce emissions 
of gases that cause global warming 
and acid rain. 

During the year, AECL continued 
to undertake community relations 
and public information programs and 
activities designed to foster awareness 
and understanding of the company’s 
activities at its various sites. The 
objective of these programs is to 
further the development of mutually 
effective working relationships with 
neighboring stakeholders, including 
elected and appointed officials, business 
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Members of AECL's Environmental 
Research Branch use tree rings to 
determine past carbon-14 emissions 
from CANDU reactors. This activity 
is part of AECL’s ongoing program 
to demonstrate compliance with 


regulatory requirements. 


associations, service groups and the 
community-at-large. The programs 
include tours, briefing sessions, public 
education, partnership with local 
schools, distribution of information 
materials, and participation in open 
houses and many community events. 
Chalk River held its first Open House 
in 11 years and it was extremely well 
received. The activities are designed 
to provide information and to seek 
feedback in order to identify public 
issues related to AECL’s operations, 
including environmental performance. 
Public interest in AECL 
operational activities continued 
throughout 1998 in the areas related 
to waste management, decommissioning, 
radioactivity releases and to projects 
which have high profile through 
media interest or perceived potential 
environmental impact. Public interest 
in Whiteshell Laboratories (WL) 
has come primarily from the 
Manitoba government and the Local 
Government District of of Pinawa 
concerning the decommissioning of WL. 


Atomic Energy of Canada Limited 


LAST YEAR, AECL CONTINUED IMPLEMENTING ITS 


10-YEAR INFRASTRUCTURE REFURBISHMENT PLAN. 


Projects to receive funds are 
prioritized based on urgent business 
needs that focus on ensuring code 
and regulatory compliance, 
loss prevention, life safety and 
economic payback. 

In 1998-1999, the following 
notable refurbishment projects were 


completed at CRL: 


+ replacement of the active area exit 
building to provide enhanced 
security access and personnel 
monitoring systems to meet 
regulatory requirements; 


major refurbishment of a large 
office building as part of a space 
consolidation program leading to 
space reductions; 


extensive piping replacement in its 
district heating steam distribution 
system and installation of two large 
boilers in the central heating plant 
to improve site steam supply 
reliability and cost effectiveness 
while reducing operating costs and 
environmental emissions. 


In 1999-2000, refurbishment 
work will focus on replacing the 
site-wide, low-level active liquid 
collection system. Future refurbishment 
projects for CRL are being defined 
this year for consolidating materials 
storage/warehousing, site workshops, 
offices and laboratories, for improving 
radioactive hot cell facilities, and 
for further improving site energy 
efficiency and reliability. 

The corporation continues 
implementing the strategy it endorsed 
in 1997 to replace and refurbish 
major facilities at CRL to meet 
business needs. 


+ nero 
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THE YEAR 2000 PROGRAM IS AN IMPORTANT 


INITIATIVE AND A HIGH PRIORITY CORPORATE 


OBJECTIVE FOR AECL. 


A dedicated vice-president 
has been appointed, with a team 
of technical experts, specifically to 
address the Year 2000 issue. The 
comprehensive program includes 
Year 2000 compliance of digital 
products for both the infrastructure 
systems at AECL, and AECL’s 
products and services supplied to 
external clients. 

By the end of December 1998, 
AECL had completed all of its 
activities to meet the requirements 
of the Atomic Energy Control Board 
(AECB) for the highest priority 
(“Safety Systems” and “Safety Related 
Control Systems”) systems and 
facilities. Work is on schedule to 
complete all other high priority 
systems by June 30, 1999. Key lower 
priority systems will be completed by 
September 30, 1999. 
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As of March 1999, the monthly 
report from the Treasury Board 
Secretariat’s Year 2000 Project 
Office showed AECL as 86 per cent 
complete on our government-wide 
mission critical functions. 

With some assistance from AECL, 
utilities that own CANDU reactors 
have conducted Year 2000 tests. 

Two of AECL’s principal CANDU 
customers KEPCO, the Korean Utility, 
and Ontario Hydro (now Ontario 
Power Generation) have successfully 
completed Year 2000 tests on some 

of their units. Utilities are planning 
additional Large Scale Integrated 
Year 2000 tests of other CANDU 
reactors in 1999. 


Atomic Energy of Canada Limited 


THE CORPORATION'S STRONG COMMERCIAL PERFORMANCE CONTINUED IN 


1998-1999, WITH REVENUES REACHING A FIVE-YEAR HIGH AND OPERATING 


PROFIT FROM COMMERCIAL OPERATIONS INCREASING BY $8.2 MILLION 


OVER THE PRIOR YEAR. 


As announced by the government 
in March 1996, the second of the two 
scheduled reductions in parliamentary 
appropriations occurred this year. 
Nevertheless, the corporation 
continued to invest heavily in 
CANDU technology in support of its 
installed customer base, as well as 
product evolution for future sales. In 
addition, the corporation continued 
to operate the Whiteshell 
Laboratories, at a net cost, while 
exploration of privatization 
opportunities continues and the 
process for decommissioning has 
begun. The net research expense 
exceeded the profit from commercial 
operations and other parliamentary 
appropriations, resulting in a net loss 


of $10.3 million. 


COMMERCIAL OPERATIONS 
Revenue of $544.4 million in 
1998-1999 reflects CANDU reactor 


projects in China, Romania and 


the Republic of Korea, each in 
various stages of completion, as well 
as the MAPLE project currently 
under construction which will supply 
medical isotopes to MDS Nordion. 
With services holding steady on a 
year over year basis, it is the strength 
of the CANDU and MAPLE projects 
which is the primary driver for the 
11 per cent increase in revenue. 
Margins on commercial activities 
remained relatively constant year 
over year. Both marketing and 
administration as well as product 
development expenditures decreased, 
resulting in operating profit from 
commercial operations of $34.2 million 
increasing to 6.3 per cent of revenue 
from 5.3 per cent in the prior year. 


RESEARCH 

Funding at $150.9 million for 
1998-1999 reflected the government’s 
commitment to CANDU technology, | 
as well as contributions from 
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OPERATING PROFIT FROM COMMERCIAL OPERATIONS 
(MILLIONS OF DOLLARS) 
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Canadian utilities. The major areas 
of focus for the $203.6 million 
research programs included ongoing 
development of CANDU technology, 
technical support to the Canadian 
nuclear utilities, updating heavy 
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water production methodologies and 
DE Are Be ub Aigo nuclear fuel waste management. 
35 DECOMMISSIONING ACTIVITIES 


AECL has spent an average of 
$13 million per year over the last five 
years on decommissioning activities 
in relation to facilities as they come 
off-line and waste management. 

In 1998-1999, $16.3 million was 
incurred with the major areas 
including upgrading of Chalk River 
Laboratories Waste Treatment Centre 
(which is now 40 per cent complete), 
ongoing waste segregation, and 

the initial planning phase for 

the decommissioning of the 


Whiteshell Laboratories. 
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REVENUE 


a 


1996 1997 


Funding for the decommissioning 
program is currently sourced from 
net proceeds received on the sale or 
lease of government funded heavy 
water inventory. The unused portion 
of these proceeds is included in 
segregated cash and reflected as 
deferred decommissioning funding 
on the balance sheet. 


CASHFLOW 

The corporation has adopted 
the direct cashflow statement this 
year in line with the Canadian 
Institute of Chartered Accountants’ 
recommended presentation which 
replaced the statement of changes in 
financial position used in prior years. 


1998 


(MILLIONS OF DOLLARS) 


1999 


The corporation’s cash position at 
March 1999 was $101.0 million. Usage 
of $47.3 million during the current fiscal 
year included $18.0 million for operations, 
$22.3 million in capital acquisitions, 
the net transfer of $6.1 million of heavy 
water proceeds to the decommissioning 
segregated fund and $1.1 million for 
the reduction of long-term debt. 


IMPACT OF THE YEAR 2000 

Last year, the corporation’s Annual 
Report commented on the Year 2000 
issue (which is a general term used to 
refer to certain technological and 
business implications of the arrival of 
the new millennium that could result 
in a system failure or miscalculations 


1996 


INVESTMENT IN RESEARCH 
(MILLIONS OF DOLLARS) 


Nr 
Le 


1999 


10971700 


causing disruptions of operations, 
including, among other things, 

a temporary inability to process 
transactions, send invoices or engage 
in other normal business activities). 
Management expects to achieve its 
Year 2000 Plan and the Board of 
Directors is monitoring progress closely. 
However, there can be no assurance 
that the products or systems of other 
companies which AECL or its customers 
utilize or on which they rely will be 
converted in a timely and effective 
manner, or that a failure to convert by 
another company, or a conversion that 
is incompatible with AECL’ systems, 
would not have material adverse 
effects on AECL or its customers. 


Management 


Responsibility 
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THE CONSOLIDATED FINANCIAL STATEMENTS, ALL OTHER INFORMATION PRESENTED IN THIS 


ANNUAL REPORT AND THE FINANCIAL REPORTING PROCESS ARE THE RESPONSIBILITY OF 


THE MANAGEMENT AND THE BOARD OF DIRECTORS OF THE CORPORATION. 


Except for the non-recognition of 
future decommissioning costs, which 
is explained in the notes to the 
consolidated financial statements, 
these statements have been prepared 
in accordance with generally accepted 
accounting principles and include 
estimates based on the experience and 
judgment of management. When 
alternate accounting methods exist, 
management has chosen those it 
deems most appropriate in the 
circumstances. In the case of decom- 
missioning costs, the corporation has 
chosen to continue its established 
policy of expensing such costs as 
decommissioning activities take place. 

The corporation and its subsidiaries 
maintain books of account, financial 
and management control, and 
information systems, together with 
management practices designed to 


bh 


R. Allen Kilpatrick 
President and Chief Executive Officer 


provide reasonable assurance that 
reliable and accurate financial 
information is available on a timely 
basis, that assets are safeguarded and 
controlled, that resources are managed 
economically and efficiently in the 
attainment of corporate objectives, and 
that operations are carried out effectively. 
These systems and practices are also 
designed to provide reasonable assurance 
that transactions are in accordance with 
Part X of the Financial Administration Act 
and its regulations, as well as the 
Canada Business Corporations Act, 

the articles, and the by-laws and policies 
of the corporation and its subsidiaries. 
The corporation has met all reporting 
requirements established by the 
Financial Administration Act, 

including submission of a corporate 
plan, an operating budget, a capital 
budget and this Annual Report. 


Raymond E. Grisold 
Vice-President Finance, 


Treasurer and Chief Financial Officer 


The corporation’s internal auditor 
has the responsibility for assessing the 
management systems and practices of 
the corporation and its subsidiaries. 
AECL’ external auditors conduct an 
independent audit of the consolidated 
financial statements of the corporation 
and report on their audit to the 
Minister of Natural Resources. 

The Board of Directors’ Audit 
Committee, composed of directors 
who are not employees of the 
corporation or its subsidiaries, 
reviews and advises the Board on the 
consolidated financial statements, 
AECL’ auditors’ report thereto and 
the plans and reports related to special 
examinations, and oversees the activities 
of internal audit. The Audit 
Committee meets with management, 
the internal auditor and AECL’s 


external auditors on a regular basis. 
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Auditors’ Report 


TO THE MINISTER OF NATURAL RESOURCES 


We have audited the consolidated balance sheet of Atomic Energy of Canada Limited as at March 31,1999 and the 
consolidated statements of operations, contributed capital, deficit and cash flows for the year then ended. These financial 
statements are the responsibility of the Corporation’s management. Our responsibility is to express an opinion on these 
financial statements based on our audit. 

We conducted our audit in accordance with generally accepted auditing standards. Those standards require that we 
plan and perform an audit to obtain reasonable assurance whether the financial statements are free of material misstatement. 
An audit includes examining, on a test basis, evidence supporting the amounts and disclosures in the financial statements. 
An audit also includes assessing the accounting principles used and significant estimates made by management, as well as 
evaluating the overall financial statement presentation. 

There are significant costs associated with decommissioning the Corporation’s facilities and remediating its sites, 
including costs of residual waste storage and disposal. Generally accepted accounting principles require that these costs 
be recognized in a rational and systematic manner over the estimated useful lives of the corresponding facilities. However, 
the Corporation expenses these costs as the activities take place and has not recorded a liability for them. Government 
funding of these costs is similarly recorded. Failure to record a liability for these costs is not in accordance with generally 
accepted accounting principles. The estimated net present value of this unrecorded liability, together with information 
on related assumptions and management plans, is disclosed in Note 10 to the consolidated financial statements. 

In our opinion, except for the failure to record the liability for decommissioning and site remediation as described in 
the preceding paragraph, these consolidated financial statements present fairly, in all material respects, the financial 
position of the Corporation as at March 31, 1999 and the results of its operations and its cash flows for the year then 
ended in accordance with generally accepted accounting principles. As required by the Financial Administration Act, 
we report that, in our opinion, these principles have been applied on a basis consistent with that of the preceding year. 

Further, in our opinion, the transactions of the Corporation and of its wholly-owned subsidiaries that have come to 
our notice during our audit of the consolidated financial statements have, in all significant respects, been in accordance 
with Part X of the Financial Administration Act and regulations, the Canada Business Corporations Act, and the articles and 
by-laws of the Corporation and its wholly-owned subsidiaries. 

We wish to draw your attention to Note 1 to the consolidated financial statements which indicates the Governor in 
Council has not approved the Corporation’s five-year Corporate Plans since 1994-95, and the Corporation continues to 
work with the government to address budget and policy issues affecting the Corporation. 


cree ¥ jee LP | 
À = 
Ernst & Young LLP John Wiersema, CA 


Chartered Accountants Assistant Auditor General 


for the Auditor General of Canada 
Ottawa, Canada 


May 14, 1999 : 


Annual Report 1998-1999 (5) 


Consolidated Balance Sheet 


AS AT MARCH 31 


(thousands of dollars) 1999 1998 
ASSETS 
Current 
Cash, advances and short-term investments (Note 3) $ 101,007 $ 148,325 
Segregated cash (Notes 3 and 4) 32/7122 26,637 
Accounts receivable (Note 3) 92,798 je sy 
Due from Receiver General - 10,400 
Inventory 10,966 Cara 
237,493 308,146 
Heavy water inventory (Note 5) 566,431 589,570 
Capital assets (Note 6) 112,585 107,806 
$ 916,509 $ 1,005;522 
LIABILITIES 
Current 
Accounts payable, advances and accrued liabilities $ 274,847 $ 305,519 
Current portion of restructuring and other provisions (Note 12) 20,500 30,483 
Current portion of deferred decommissioning funding (Note 7) 23,300 22,800 
Current portion of long-term debt (Note 8) 15256 1,283 
319,903 360,085 
Restructuring and other provisions (Note 12) 56,465 61,133 
Deferred decommissioning funding (Note 7) 9,187 3,543 
Deferred revenue 6,471 9,148 
Deferred capital funding (Note 6) 64,504 146922 
Accrued employee termination benefits 47,544 2329) 
Long-term debt (Note 8) 8,588 9,650 
512,662 568,876 


COMMITMENTS AND CONTINGENCIES (Notes 10 and 13) 
SHAREHOLDER’S EQUITY 
Capital stock 
Authorized - 75,000 common shares 


Issued - 54,000 common shares 15,000 15,000 
Contributed capital (Note 7) 535,015 557,508 
Deficit (146,168) (135,862) 

403,847 436,646 
$ 916,509 $ 1005:577 


See accompanying notes to the consolidated financial statements 


| Approved by the Board: 


He, C Arack hb 


Mary C. Arnold, Director R. Allen Kilpatrick, Director 
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Consolidated Statement 


FOR THE YEAR ENDED MARCH 31 


(thousands of dollars) 


COMMERCIAL OPERATIONS 
Revenue 


Expenses 
Cost of sales 
Marketing and administration 
Product development 


Operating profit from commercial operations 


RESEARCH 
Funding 
Parliamentary appropriations (Note 9) 
Cost recovery from third parties 
Amortization of deferred capital funding 


Expenses 


Net research expense 


DECOMMISSIONING ACTIVITIES (Note 10} 
Decommissioning funding 
Expenses 


Net decommissioning 


OTHER PARLIAMENTARY APPROPRIATIONS (Note 9) 


INTEREST INCOME AND OTHER (EXPENSE} 
NET INCOME (LOSS) 


Amortization disclosure (Note 6) 


See accompanying notes to the consolidated financial statements 


$ 


of Operations 


1999 


544,413 


466,356 
24,059 
19,798 


5105213 
34,200 


102,400 
41,315 
1,178 


150,893 


203,568 
(52,675) 


16,349 
16,349 


169 
(10,306) 


$ 


1998 


489,701 


409,263 
26,404 
28,022 


463,689 
26,012 


142,386 
22,015 
8,492 


203,053 


232,244 
9190 


15,384 
15,384 
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Consolidated Statement of Contributed Capital 


FOR THE YEAR ENDED MARCH 31 


(thousands of dollars) 1999 1998 
Balance at beginning of the year $2 9557,5089) 8 585-s10 
Transfer to deferred decommissioning funding (Note 7) (22,493) (28,311) 
Balance at end of the year NO oO) I: $ HS 0 


Consolidated Statement of Deficit 


FOR THE YEAR ENDED MARCH 31 


(thousands of dollars) 1999 1998 

Balance at beginning of the year $ (135,862) $ (142,866) 
Net income (loss) (10,306) 7,004 
Balance at end of the year $ (146,168) $ (135,862) 


See accompanying notes to the consolidated financial statements 
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Consolidated Cash Flow Statement 


FOR THE YEAR ENDED MARCH 31 


(thousands of dollars) 


OPERATING ACTIVITIES 
Cash receipts from customers 
Cash receipts from parliamentary appropriations 
Cash paid to suppliers and employees 


Interest received (net) 
Cash from (used in) operating activities 


INVESTING ACTIVITIES 
Funds provided to segregated cash 
Proceeds on disposal of capital assets 


Acquisition of capital assets 
Cash used in investing activities 


FINANCING ACTIVITIES 
Reduction in long-term debt 


Cash used in financing activities 


CASH, ADVANCES AND SHORT-TERM INVESTMENTS: 
CHANGE 
BALANCE AT BEGINNING OF THE YEAR 


BALANCE AT END OF THE YEAR 


1999 


580,660 
120,800 
(28/5710) 

9,072 


(18,045) 


(6,085) 
182 
(22281) 


(28,184) 


(1,089) 
(1,089) 


(47,318) 
148,325 
101,007 


See accompanying notes to the consolidated financial statements 


$ 


1998 


553,261 
155,615 
(674,265) 

6,985 


41,596 


Choo 
396 
(19,840) 


(21,435) 


(4,700) 
(4,700) 


15,461 
132,864 
148,325 


Notes to the Consolidated 


Financial Statements 
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FOR THE YEAR ENDED MARCH 31, 1999 


1. THE CORPORATION 


Atomic Energy of Canada Limited 
(AECL) was incorporated in 1952 
under the provisions of the Canada 
Corporations Act (and continued in 
1977 under the provisions of the 
Canada Business Corporations Act) 
pursuant to the authority and powers 
of the Minister of Natural Resources 
under the Atomic Energy Control Act. 

The corporation is a Schedule II] 
Part I Crown corporation under the 
Financial Administration Act (FAA) 
and an agent of Her Majesty the 
Queen in right of Canada. The 
corporation is exempt from income 
taxes in Canada. As required by the 
FAA the corporation submits annually 
its Corporate Plan, and operating and 
capital budgets to the government for 
its review and approval. The Treasury 
Board has approved an annual operating 
and capital budget for the corporation 
each year up to, and including, the 


1998-1999 fiscal year. 


The Governor in Council has not 
approved the corporation’s five-year 
Corporate Plan in its entirety since 
1994-1995 and, as a result, the related 
five-year Corporate Plan Summaries 
have not been tabled in Parliament 
as contemplated by the FAA. The 
government and the corporation 
continue to consider budget and 
policy issues affecting the corporation. 

These financial statements 
include the accounts of the corporation’s 
wholly-owned subsidiaries, AECL 
Technologies Inc., incorporated in 
the state of Delaware, U.S.A. in 1988, 
and AECL Technologies B.V., 
incorporated in the Netherlands in 1995. 


Atomic Energy of Canada Limited 


2. SIGNIFICANT ACCOUNTING 
FOUGIES 


a) Use of Estimates 

The corporation’s financial 
statements include estimates and 
assumptions that affect the amounts 
reported in the financial statements 
and accompanying notes. The more 
significant areas requiring the use of 
estimates are in relation to estimation 
of future contract costs; establishing 
restructuring and other provisions; and 
assessments of future decommissioning 
costs. The corporation reviews these 
estimates annually and does not 
expect the current assumptions to 
vary significantly in the near term. 


b) Cash, Advances and Short-Term 
Investments 
Short-term investments are 
carried at the lower of cost or market. 


c) Foreign Currency Translation 
Transactions denominated in 
a foreign currency are translated into 
Canadian dollars at the exchange rate 
in effect at the date of the transaction, 
except those covered by foreign 
exchange contracts, where the rate 
established by the terms of the contract 
is used. Monetary assets and liabilities 
outstanding at the balance sheet date 
are adjusted to reflect the exchange 


rate in effect at that date, except those 
covered by foreign exchange contracts, 
where the exchange rate established by 
the terms of the contract is used. 
Exchange gains and losses arising from 
the translation of foreign currencies are 
included in income. 


d) Inventory 

Heavy water is valued at the lower 
of average cost and net realizable 
value. Supplies are valued at cost. 


e) Capital Assets 
Capital assets are recorded at 
cost and this cost is amortized on a 
straight-line basis over the estimated 
useful life of the asset as follows: 
e Machinery and 
equipment - 3 to 20 years 
e Buildings, reactors and land 
improvements - 20 to 40 years 


f) Decommissioning Activities 

As further explained in Note 10, 
costs of decommissioning nuclear 
facilities and site remediation are 
expensed as the activities take place. 


g) Long-term Contracts 

Revenue and costs on long-term 
contracts are accounted for by the 
percentage of completion method 
based on expenses incurred and 
applied on a conservative basis to 


recognize the absence of certainty 

on these contracts. Full provision is 
made for estimated losses, if any, to 
completion of contracts in progress. 


h) Parliamentary Appropriations 
The Government of Canada, 
through parliamentary appropriations, 

funds certain operations of the 
corporation as described in 
Notes 7, 9 and 10. Except as noted 
below, parliamentary appropriations are 
recorded separately in the consolidated 
statement of operations as used. 
Parliamentary appropriations 
specified for the acquisition of capital 
assets are recorded as deferred capital 
funding on the consolidated balance 
sheet and are amortized on the same 
basis as the related capital assets. 
Effective in 1996-1997, and 
pursuant to the 10-year arrangement 
for funding decommissioning activities, 
the corporation retains net proceeds 
from the sale or lease of certain heavy 
water and these proceeds are recorded 
in the consolidated statement of 
operations as deferred decommissioning 
funding as related expenditures are made. 


i) Cost Recoveries from Third Parties 
The corporation and the 
Canadian nuclear utilities (Ontario 
Power Generation, New Brunswick 
Power and Hydro Québec) have a 
common interest in the safe, efficient 
and economical use of power utilizing 
CANDU technology. Research 
programs aligned with these 
objectives are undertaken by the 
corporation and cost-shared with 
the utilities. Funding under these 
arrangements is included in cost 
recovery from third parties and is 
recognized as the related expenses 
are incurred. 


j) Pension Plan 

Employees are covered by the 
Public Service Superannuation Plan 
administered by the Government of 
Canada. The corporation’s contributions 
to the Plan are limited to contributions 
made by both the employees and the 
corporation on account of current 
service. These contributions represent 
the total pension obligations of the 
corporation and are charged to income 
on a current basis. The corporation is 
not required under present legislation 
to make contributions with respect to 
actuarial deficiencies of the Public 
Service Superannuation Account. 


k) Employee Termination Benefits 

Employees are entitled to specific 
termination benefits as provided for 
under collective agreements and 
conditions of employment. The liability 
for these benefits is recognized as 
benefits accrue to the employees. The 
accumulated liability is based on an 
actuarial determination and reviewed 
on a periodic basis. 


l) Workers’ Compensation 

In accordance with the Government 
Employees’ Compensation Act, the 
corporation reimburses Human 
Resources Development Canada 
for current payments for workers’ 
compensation claims and pensions 
billed by the provincial compensation 
boards. The benefit payments are 
recognized as an expense in the 
year paid to the provincial 
compensation boards. 


m) Post-Retirement Benefits 

The corporation provides 
supplemental life insurance benefits to 
its retired employees. A small group of 
retirees or spouses of deceased retirees 
are paid an allowance each year to 
cover their cost for medical benefits 
under a grandfathering arrangement. 
The cost of post-retirement benefits is 
recognized as an expense in the year paid. 


3. FINANCIAL INSTRUMENTS 


Unless otherwise specified, the 
fair value of the corporation’s financial 
instruments approximates cost. 


a) Cash, Advances and Short-term 
Investments 

Bank deposits are maintained at 
levels required to meet daily operating 
needs. Any surplus deposits are invested 
in the short-term money market. 
The investing strategy is based on a 
conservative risk assessment. All 
instruments are rated R1 Low or 
higher by the Dominion Bond Rating 
Service and the portfolio is diversified 
by limiting investments in any one 
issuer and balancing the fund among 
Canadian federal and provincial 
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government guaranteed, financial 
and commercial paper issuers. The 
instruments in the portfolio mature 
within one year. 


b) Foreign Exchange Contracts 

The corporation enters into 
foreign exchange forwards to reduce 
the risk associated with the purchase 
and sale of goods in foreign currencies. 
Forward contracts in effect as at March 
31, 1999 amount to $10.5 million 
(1998 - $28.8 million). The majority 
of these contracts are for the sale of 
$US at rates which do not vary 
significantly from market and which 
will be settled upon completion of the 
underlying transaction. Contract 
expiry dates range from one month to 
two years, with the majority maturing 
in 1999-2000. All forwards are offset 
by contracts with third parties for 
payment in foreign currencies. 


c) Accounts Receivable 

Accounts receivable represent 
normal trade instruments. Three 
customers (1998 - three), each 
representing greater than 10 per cent 
of the total accounts receivable, 
comprise an aggregate 65 per cent 
(1998 - 54 per cent) of total accounts 
receivable. No substantial amounts are 
due in foreign currency. The corporation 
does not believe it is subject to any 
significant credit risk. 
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4. SEGREGATED CASH 5. HEAVY WATER INVENTORY 


Segregated cash is the unused Heavy water inventory includes 
leased amounts with expiry occurring 
in 2000-2001, as well as 1,100 
megagrams which have been provided 
to the Sudbury Neutrino Observatory 


portion of proceeds available for 
future decommissioning activities 


(Note 10). 


Institute at no cost, the majority 

of which is scheduled for return 

in 2000-2001. In addition, the 
corporation has contractual 
commitments to sell heavy water in 
support of ongoing reactor projects. 


6. CAPITAL ASSETS 


(thousands of dollars) 1999 1998 
Accumulated Accumulated 
Cost Amortization Cost Amortization 
Commercial operations 
Land and improvements $ 949 $ 245 $ 949 $ 245 
Buildings 11,431 8,901 10689 8,248 
Machinery and equipment 12597 8,443 122969 8,730 
24,977 17,589 24,257 1922 
Research 
Land and improvements 22179 17,050 16,287 115758 
Buildings 88,782 47,661 79,436 44,772 
Reactors and equipment 220,563 172,364 214199 173,450 
Construction in progress 10,754 - 17,830 - 
342,212 231,01 2040 229,980 
$ 367,249 $ 254,664 6555000 $ 247,203 
Net book value S112585 $ 107,806 


Amortization of capital assets 
for the year ended March 31, 1999 
amounted to $17.1 million (1998 - $11.0 
million) in part offset by amortization 
of deferred capital funding of 
$7.2 million (1998 - $8.5 million). 


7. CONTRIBUTED CAPITAL AND 
DEFERRED DECOMMISSIONING 
FUNDING 


Included in contributed capital 
is approximately $345 million 
(1998 - $367 million) related to 
parliamentary appropriations received 
for the production of heavy water 
inventory. Up to and including 1995- 
1996, the corporation was required to 
repay the government, by way of a 
dividend, the net proceeds from the 
sale of government funded heavy water. 
A 1997 Decision of the Treasury 
Board directs the corporation to hold 
the proceeds received over the 
10-year period following the sale or 
lease of government funded heavy 
water in a segregated fund for use in 
decommissioning activities. 


8. LONG-TERM DEBT 


Commencing in 1996-1997, as 
government funded heavy water is sold 
or leased, the net proceeds are transferred 
from contributed capital to deferred 
decommissioning funding which is used 
to fund ongoing decommissioning 
activities. The corporation continues 
to account for these transactions as 

a reversal of the originally established 
contributed capital. Subsequent to 
2005-2006, unless renewed, the prior 
arrangement will apply whereby net 
proceeds would be repayable to the 
government and decommissioning 
activities would be funded through 
parliamentary appropriations. The 
balance of the contributed capital 
remaining related to the parliamentary 
appropriations received for heavy 
water production remains in 
contributed capital. 


(thousands of dollars) 1999 1998 
Loans from Government of Canada 
To finance leased heavy water and other assets, 
maturing through 2008 at interest rates varying 
from 4.00% to 8.84% $ 9,844 $ 10,933 
Current Portion 1,256 1,255 
$ 8,588 $ 9,650 


Repayments of loan principal 
amounts required over succeeding 
years are as follows (millions of 
dollars): 2000 - $1.0; 2001 - $1.0: 
2002 - $1.0; 2003 - $1.0; 2004 - $1.0 
and subsequent to 2004 - $4.5. 
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9. PARLIAMENTARY 
APPROPRIATIONS AND OTHER 
GOVERNMENT FUNDING 


The use of government funding by the corporation is as follows: 


(thousands of dollars) 1999 1998 
Research operating costs $ 102,400 SiS 71S. 
Year 2000 8,000 - 
Whiteshell commercialization - 10171 
Termination costs (Note 12) - 10,400 


$ 110,400 152700 


Parliamentary appropriations 
include $8.0 million which was 
received as part of the government’s 
program to assist crowns and 
departments in defraying Year 2000 
costs. The government considers this 
appropriation to be an advance which 
it intends to recover from reductions 
of appropriations over the next three 
years. The prior year includes support 
for continued operations of the 
Whiteshell Laboratories while 
the government explored 
commercialization opportunities. 


10. DECOMMISSIONING ACTIVITIES 


When prototype reactors, heavy 
water plants, nuclear research, 
development and other facilities 
have no further commercial or 
research value to the corporation, 
they are retired and subsequently 
decommissioned in accordance with 
Atomic Energy Control Board 
regulations. Due to the variety of 
facilities, the decommissioning 
process may differ in each case. 

In some situations decommissioning 
activities are carried out in stages with 
intervals of several decades between 
them to allow radioactivity to decay 
before moving on to the next stage. 
Activities include dismantling, 
decontamination, residual waste 
storage and disposal. 

The corporation has not recorded 
the liability for these future costs because, 
historically, the government has 
funded decommissioning activities on 
an annual basis through parliamentary 
appropriations. Starting in 1996-1997, 
and for a period of 10 years, the 
government has requested the 
corporation to use the proceeds from 


government funded heavy water, 
which was previously refundable to the 
government, to fund decommissioning 
activities (Note 7). The corporation is 
in the third year of the 10-year funding 
arrangement over which an expenditure 
of $200 million over the 10-year period 
was projected. The government 
is currently reviewing its overall 
environmental policy, which will 
include the decommissioning activities 
of the corporation’s facilities and 
waste storage on its property. As part 
of this policy review, the government 
has proposed that the corporation and 
the government work jointly on a 
comprehensive management strategy. 
The corporation expects that this 
strategy will include determination 
of a financial framework to address 
funding of future decommissioning 
activities. Accordingly, the corporation 
expects that the government will 
continue to finance these activities 
and has continued its policy of 
expensing decommissioning costs 
as they take place. 

The estimated future 
decommissioning and site remediation 
costs require that judgments be made 
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about the regulatory environment, 
health and safety considerations, the 
desired end-state, technology to be 
employed and, in some cases, research 
and development for these activities 
that extend well into the future. The 
corporation has prepared a broad plan 
of activities to be carried out over 

the next 100 years. This time-frame 
recognizes that its major nuclear 
facilities at Chalk River will remain 

a managed and active site for a 
minimum of 75 years into the future. 
The current estimated discounted 
cost of these activities, based 

on management’s best estimate, 

is approximately $400 million 

(1998 - $400 million). A conservative 
discount rate has been used reflecting 
long-term borrowing rates. 
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11. RELATED PARTY TRANSACTIONS 


In addition to the transactions 
disclosed elsewhere in these financial 
statements, the corporation had the 
following transactions with the 
Government of Canada: 


(thousands of dollars) 1999 1998 
Repayment of loans 
Principal Sr LOS $ 1,163 
Interest 501 195 
$ 1,610 $ 1,358 
Payments to the Public Service 
Superannuation Plan $ 11,073 $ 13,349 


In the normal course of business, 
the corporation also enters into 
various transactions with the 
Government of Canada, its agencies 
and other Crown corporations. 


12. RESTRUCTURING AND OTHER 
PROVISIONS 


The corporation carries provisions 
for restructuring as well as other 
commercial activities. The charge to 
earnings for the estimated cost of 
undertaking actions pursuant to the 
government’s 1996 Program Review 
was made in 1995-1996 and the 
unused portion continues to be held 
for ongoing actions. 


13. UNCERTAINTY DUE TO THE YEAR 
2000 ISSUE 


The Year 2000 issue arises because 
many computerized systems use two 
digits rather than four to identify 
a year. Date-sensitive systems may 
recognize the year 2000 as 1900 
or some other date, resulting in 
errors when information using year 
2000 dates is processed. In addition, 
similar problems may arise in some 
systems which use certain dates in 
1999 to represent something other 
than a date. The effects of the Year 
2000 issue may be experienced before, 
on, or after January 1, 2000, and 
if not addressed, the impact on 


operations and financial reporting 
may range from minor errors to 
significant systems failure which 
could affect a corporation’s ability to 
conduct normal business operations. 
It is not possible to be certain that 
all aspects of the Year 2000 issue 
affecting the corporation, including 
those related to the efforts of 
customers, suppliers, or third parties, 
will be fully resolved. 


14. COMPARATIVE FIGURES 


Certain 1997-1998 amounts have 
been reclassified to conform with the 
current year’s presentation. 
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Five-Year Consolidated Financial Summary 


(millions of dollars) 1999 1998 1997 
OPERATIONS 
Revenue 544 490 362 
Income from operations (10) 7 15 
Net income (loss) (10) 7 15 
Research expenses 204 297 256 
Cost recovery from third parties 41 ay 19 
FINANCIAL POSITION 
Cash, advances and short-term investments 101 148 155 
Heavy water inventory 566 590 627 
Capital expenditures 22 20 Ly 
Capital assets 115 108 100 
Total assets 917 1,006 1052 
Long-term debt (excludes current portion) 9 10 i 
Shareholder’s equity 404 437 458 
OTHER 
Parliamentary appropriations for research operations 102 142 167 
Export revenues 415 396 285 
NUMBER OF FULL-TIME EMPLOYEES 93549 5 C2 3,675 


1996 
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